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FOR MANAGEMENT 


13th Annual Report Survey 


CAPITAL OUTLAYS 
UP 8% FOR 1959 


National Emergency Committee Set Up 


.. . NPC undertakes to review plan for handling oil and gas in crises 


How About Management Courses? 


_.. Another of the “‘How to be a Manager’ series 


Management Philosophy Put Into Practice 


.. . Pride of achievement keystone of good management 


What Is Future of Natural Gasoline in Motor Fuel? 


_.. Crystal ball shows it transformed into process feedstock 


Control of Throttling Saves Power and Money 


_. . Blocking off one or two pump stages reduces power required by 60 percent 


Corrosion: Holes in the Industry’s Pocket 


_. . Oil industry pays about $2 billion every year in corrosion fight 











MORE POWER PER POUND (0 ith Dowell equipment. When you 


specify Dowell for your acidizing or fracturing treatments you get more power, pound 


for-pound, than you do from any other service company. Dowell designs its pumping 
mixing and blending equipment to save you money. Headed by the compact, powerful 
Allison aircraft-engine pumper, Dowell’s equipment is streamlined to keep your costs 
as low as possible—consistent with the power you need for your well treatment. If your 
job calls for small volumes, minimum power, you don't have to pay for a lease-full of 
equipment. And when the job calls for big power, you get it without unnecessary bulk 
or weight from Dowell. This variety of versatile, specialized equipment is one more 


reason why Dowell offers you most value per treatment dollar. Dowell, Tulsa 1, Oklahoma 


Services for the oil industry 
DIVISION OF THE DOW CHEMICAL COMPANY 





The Petroleum Engineer Publishing Company's 


OIL SHOW 
PICTORIAL 


The 14th International Petroleum Exposition to be held 
in Tulsa, Oklahoma May 14-23 this year reaches a new 
all-time high in industrial shows 
oil show in the past. Since 1923 


oil show 


and supersedes any 
year of the first Tulsa 
the petroleum industry has made astonishing 
strides in technology. To those who have experienced former 
oil shows, this progress becomes obvious in viewing the 
maze of equipment, services and products now offered 
the industry 

To oil people everywhere who have not experienced an 
International Petroleum Exposition, the 1959 Oil Show 
will indeed be a thrilling experience. Very seldom in the 
life time of any oil man does he have the opportunity of 
viewing at one concentrated site all the progress in his in- 
dustry wrapped up in one convenient, attractive package 
This month, he will get such a chance. 


Assembled on 30 acres in the east side of Tulsa is some 
$500 million worth of oil industry equipment by over 650 
exhibiting companies. It is without a doubt the greatest 
concentration of modern petroleum machinery ever to be 
found anywhere, anytime. No detail has been overlooked 
to make this the most informative, interesting and con 
structive petroleum equipment show ever presented 

The editors of The Petroleum Engineer Publishing,Com 
pany and its four specialized petroleum publications, have 
assembled a galaxy of photographs of what you'll see when 
you visit the Tulsa Oil Show this month, While there is 
still some last minute painting and polishing, the following 
pages give you a quick review of IPE a memento of 
the show tor those planning to attend the second-best 


tour for those who are unable to go 
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B 
Band-it Co. 
Booths 82, 129 

Industrial pressure clamps and auxiliary 
equipment. 

Val lodholm, Jack Evans, Jim Farkas, 
George |. Grimes, Ed Evans, Gene Blomberg, 
Tom Shore, Julian White, Fran Curtis, Bill 
Andrews, N. F. Rea, Leo Wargin 


Bowen - Itco 
Block V 

Mechanical and hydraulic rotary jars, Over 
shots, cutters, desanders, junk boskets (re 
verse circulation and standard), complete wire 
line wellhead setup, new depthometer, 20,000 
Ib segment type wireline valve, packer retriever, 
quick couplings for wireline tools 

Eldon Osmun, Cecil Greer, Ollie Turner 


The Brewster Company, Inc. 
Silver Lane, Block # 10 
Drawworks, new swivels, and rotary tables 
Harry B. Marioneaux, John Ll. Morgan, Bill 
Pickering, Cliff Williams, Mark Parker, J. D 
Johnson, Jerry Upchurch, Ervin Auxter, Jerry O 
Price, Tom Upchurch, Bill Hanaker, Joe Cham 
bless, Tom Maughon, Zack Ford, Joe Dunlap, 
T. W. Griffith and Ray Dykes 


Briggs & Stratton Corp. 
Booths 13, 14 

Single cylinder, 4-cycle, gasoline engines — 
2to 9 hp 

E. V. Oehler, F. P. Stratton, J. H. Ebershof, 
J. M. Sullivan, R. C. McWilliams, J. L. Joynt, 
J. P. Balding 


Brown Oil Tools 
Texas Bidg. Booths 59, 60 
New hydraulic set retrievable packer, other 
new packers. 
C. C. Brown, Joe Brown, Ray Brown, John 
Feeser 
c 


Cal-Metal Pipe Corp. of Louisiana 
Kansas Bidg., Booth 80 

Electric Resistance Weld Pipe Mill, 6-in. to 
16-in. range 

John P. Stupp, Robert C. Stewart, John A 
Preston, Robert E. Johnston, Jr, A. H. Davis, 
Virgil C. Gallman, Harmon Cutler, Douglas Les 
lie, G. L. Revell, Charles Babbitt 


Camco, Incorporated 
Oklahoma Bidg., Booths 198, 199, 200 

Gas lift equipment and wireline tools, par 
ticularly exhibiting new products: gas powered 
clock, storm choke, gas lift valve, rubber cup 
check, fullflow subsurface pump, time cycle con 
troller with tubing cutoff 

Sam Pearce, Pat Childs, Charles Nevels, H 
H. Moore, Jr., H. W. Winkler, M. G. McFall, J 
D. Collins, Grady Hillman, Robert Linscomb, 
Jack Regan, Wm. P. Massey, George Comp, 
Dale Johnson, K. O. Robison, Fred Schnars, 
Betty Pfeiffer 


Cameron Iron Works 
West Area — Block 115 
Outside north door of Oklahoma Bidg. 

Type F Blowout Preventers, pressure operated 
gate valves, graphic control panel, casing 
hanger, flow controlers and choke beans, solid 
block christmas trees, multiple completion christ 
mas trees 

W. Roy Davis, W. L. Reynolds, R. F. Farmer, 
R. C. Brooks, J. H. Grubb, T. J. Walne, |. M 
Baker, O. L. Lorehn, R. A. Zorn, D. C. Washburn, 
E. L. Barker, H. E. Brown, J. R. Jerabeck, T. G 
Roscoe, W. H. Phillips, Radean Hallmark, F. H 
Isaacks, J. M. O'Neill, J. B. Ray, T. C. Stedman, 
M. F. Sherrod 


Clark Bros. Company 

One of the Dresser Industries 

Dresser Building, Silver Lane at Skelly Drive 
Skid-mounted compressor, horizontally-split 

centrifugal compressor, control panels: manually 

sequenced, electrically sequenced engine con 

trol, electrically sequenced engine and com 


14 


pressor control, spare ports for gas turbines, 
compressors 

J. N. Mackendrick, F. W. Laverty, G. W 
Probst, R. F. Moser, E. G. Beardsley, R. E. Jenk- 
ins, R. J. Spears, F. D. Struchen, R. A. Choffee, 
W. V. Pickering, R. M. Greene, T. P. Latimer, 
M. A. Moorman, G. L. O'Connor, T. J. Chruan, 
W.H. Payne, G. H. Beach, F. O. Henning, E. W 
Tanzberger, K. W. Page, E. H. Fiaherty, J. Bysar 
ovich, C. N. Graff, W. F. Kane, J. H. Bews, Jr., 
J. B. Hickey, J. P. Miller, C. S. Caldwell, J. B 
Williams, Richard Foster, A. G. Van Campen, 
J. Dzuback, A. R. Noak, J. N. Cooper, J. R® 
Hutton, W. E. Flagg, C. Fay Kenrick, R. C 
McDonald, G. T. Merrick, Jr., R. W. Coons, A 
H. Fix, R. J. Johnson, R. R. McCartney M. J 
Galpin, Hugh Harleston, Jr., S. C. Volpe, C. J 
Michelson, J. E. McCarthy, J. A. Goodnough, 
iV, W. Dumar, W. L. Henshaw, V. E. Ford, R 
C. Bergman, C. lL. Dean, A. D. Nichols, D. G 
Paul, B. J. Hardin, Frank Tidona, W. T. Durkin, 
J. W. Malone, C. P. Clark, Jr, W. A. Roever, 
E. G. Hotze, J. Y. Allen, Jr., H. D. White, H. B 
Cox, O. S. Roden, G. D. Smale, C. R. Apitz, 
S. L. Babbitt, Jr., R. E. Bailey 


Colorado Fuel and Iron Corporation 
Oklahoma Building Booths 162-165 

Hospitality center, secretarial and phone 
service, wire rope and tubular products 

F. S. Jones, J. N. Counter, A. S. Rairden, R 
E. Metzger, W. W. Leonard, H. M. Dorward, 
J. H. Driggs, R. T. Dry 


Continental-Emsco Company 
Corner of Drake and Oklahoma Drives 

Heavy duty drilling rig with three engine 
drives; one engine by torque converter, another 
by fluid coupling, and the third by electric 
coupling; equipped with 142-ff mast and 10-ft 
substructure. Also includes traveling block, 
swivel, and rotary machine. A drilling rig pow- 
ered by a gas turbine engine, trailer mounted 
mast, traveling block, and rotary machine. Trav- 
eling blocks and swivels, rotaries, unit pumpers, 
complete line of slush pumps, including four 
new models. Also displayed will be equipment 
manufactured by Chain Belt Company, Winwell 
Manufacturing Company, Telsco Fittings, and 
H,Oil. Exhibition building will contain exhibits 
of equipment manufottured by Continental- 
Emsco, Youngstown Sheet and Tube Company, 
New York Belting and Packing Company, 
Broderick & Bascom Rope Company, New Bed 
ford Cordage Company, Page Oil Tool Com 
pany, and Fibercast 

F. M. Mayer, F. |. Brinegar, W. T. Powell, D 
M. Bailey, J. A. Mussler, W. C. Kinder, R. Horten 
stine, Jr, H. E. Lowrey, A. A. Ashton, W. D 
Craig, . M. Bush, E. M. Fetzer, R. A. Brewer, 
G. R. Pike, R. A. Gentry, E. A. Dunn, R. L. Collier 


The Cooper-Bessemer Corporation 
Corner Mid-Continent Dr. & Oklahoma City Ave 

New compact engine-compressor units, cen 
trifugal compressors, electronic controls, power 
engines, V-angle gas engine compressors. 

E. L. Miller, R. F. Lay, R. L. Boyer, S. E. John 
son, C. G. Cooper, F. M. Devin, C. M. Reagle, 
J. W. Reed, G. C. Woodard, G. W. Edick, W 
R. Crooks, Arthur Abel, Jr., G. D. Adams, R. F 
Bartlett, Jr., D. R. Bohannan, W. J. Burkstaller, 
A. A. Burrell, S. N. Campbell, R. H. Dale, W. F 
Decker, F. A. Gehres, H. A. Graham, C. J. Have 
kotte, R. E. Hensley, J. R. Holloway, R. Hum 
phreys, F. J. Hunter, T. M. Lamberth, F. W 
Quiggin, lL. L. Jones, W. H. Kraemer, T. E 
Kraner, E. P. Martin, C. L. MacDougall, C. E 
Neary, B. E. Perry, W. A. Rhoades, E. R. Rogers, 
A. Rothenbuhler, H. Sanders, O. W. Stanley, 
W. W. Woaligore, R. J. Wheelock, C. W. Wolftz, 
R. G. Williamson 


Cummins Sales & Service, Inc. 
Mid-Continent Bidg. Block 3. 

Engines and related control assemblies and 
products including a KW Electric set, air Actu- 
ator, air-gas starter, corrosion resistors, petro- 
leum solvents, oil filters. 


J. T. Calnon, Ll. J. Troutz, J. L. Peeler, J. B 
Siegrist, H. B. Burr, R. J. Arroyo, C. E. Troutz, 
G. J. Van Dyke, A. C. Zugor, W. B. McColm, H 
H. Hope and L. G. Kitchens 


Dresser-ideco Company 
One of the Dresser Industries 
Dresser Building, Silver Lane at Skelly Drive 
Scale model TV tower, material on oil field 
application of microwave towers. 
Dresser Industries, Inc. 
Dresser Bidg., Silver Lane ot Skelly Drive 
H. P. Boncher, M. R. Church, D. H. Curtis, J 
P. Gasser, O. Hammer, H. A. Herzig, John Law- 
rence, Elwood Lindell, H. N. Mallon, M. D 
Meyer, M. S. Miranda, lL. H. Nordenson, J. B 
O'Connor, G. H. Pfefferie, R. E. Reimer 
Dresser Manufacturing Division, 
One of the Dresser Industries 
Dresser Building, Silver Lane at Skelly Drive 
Couplings 
S. D. Brown, E. R. Carey, M. Cleland, C. H 
Evans, F. G. Fabian, W. Krueger, C. Kuhn, J. P 
Lord, H. Peebles, W. H. Rowell, E. Stafford 


G 
Gatke Corp. 
California Bidg., Booths 23, 24, 25 
Deep well woven brake lining and brake 
blocks. 
Frank Gatke, Walter Berngen, W. O. Barton, 
Norman Radloff, J. Younglove, Lee Boswell 


General Electric Company (Carboloy) 
North Area, Booth 39N 

Carboloy cemented carbide 

Gerald Nalon, Ed Boersig, Grant Morrison, 
Raymond F. Parker, Leonard Budzen, George 
Hartley, William Reich 


The Gorman - Rupp Company 

Silver Lane & Dawson Ave., Booths 20-22 
Self-priming centrifugal transfer pumps, 

trash-sewage pump for mixing mud. 
Gilmore Hiett, Warren Rupp, James C. Gor 

man, Donald Sanders, Gilbert Stahi, Ray E 

Owens, George Erbe, Ralph Kurtzman, K. Jack 

Bargahiser, Dale McKinley 


Graver Tank & Mfg. Co., 
Div. Union Tank Car Co. 
Kansas Bidg., Booths 74, 75 
LACT systems, dehydration units, oil and gas 
separators, emulsion treaters, fluid boosters, 
metering separators, field-erected storage tanks. 
Clark Root, J. E. Fogarty, W. B. Broxham, E 
R. Fogarty, C. P. MacDonald, Henry McCabe, 
R. F. Millett, Jack Gray, E. G. Vail, L. G. More 
land 


Gray Tool Co. 
Texas Bidg., Booth 15 

Christmas trees, pipe connections, mone! lined 
tubular goods 

J. W. Lemley, R. lL. Crain, Grant Lowrence, 
Harlan Howell 


The Guiberson Corp. 
One of the Dresser Industries 
Dresser Bidg., Silver Lane at Skelly Drive 

Tubing swabs, unions, wire line oi! saver rub- 
bers, drill pipe protector rubbers, shorty ten- 
sion packer, down-hole separator, shorty packer 
tail pipe adapter, shorty production packer 
Pipe wiper, pump piston, cementing plug, drill- 
able bridge plugs, drillable packer, chain drive 
blowout preventer, tubing spiders. 

R. O. Cox, Morgan Crow, E. W. Davis, R. C 
Davis, R. A. Day, D. L. Fry, G. G. Guiberson, 
William Horn, J. J. Lane, Tom Losey, R. L. Mec- 
Adams, D. L. McGill, P. E. Pierce, W. V. Phillips, 
J. E. Reagan, H. E. Simpson, A. P. Smith, l. W 
Vessells, H. S. Zane, Jr 
Gulf Coast Machine & Supply Co. 

Park Lane, Booths 7, 8 

Christmas trees, automatic choke (constant 
tubing pressure), DMH split hanger, adjustable 
AB choke, positive RD choke, valves, rough 
industrial forgings. 
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C. H. LeBlanc, J. C. Newman, Tom Balmer, 
Cliff LeBlanc, Jr., Jerry Forcher, A. C. Van Cleve, 
leonard Cowan, Huston Chapman, D. R. Etzel, 
E. C. Bird, E. V. Metcalf, L. P. Normand, !. D 
Abshire, Don Fagan. 


H 

Hagan Chemicals and Controls, Inc. 
S&T Bidg., Booths 83 and 84 

Chemicals used to condition oil field water, 
water flood injection water quality control 
service. 

B. Q. Welder, Ben Sloat, A. R. Ellenberger, 
John Hand. 
Halliburton Oil Well Cementing Co. 
Block K, East of Block K, West of Block K 

Fracturing equipment and supplies: basic 
fracturing fluids, low fluid-loss additives, sup- 
plies for multiple fracturing, thickened fluids, 
propping agents, sand, scale preventer. Basic 
acid solutions, inhibitors. Water-control mate- 
rials, surfactants. Cementing materials: basic 
cements, additives, lost circulation materials, 
accelerators, retarders, low water-loss addi- 
tives, special products. Formation testing and 
special tools: retrievable squeeze packer, re- 
trievable valve tester, running case for pressure 
recording gage, retrievable bridge plug, pres- 
sure chart display. Manufactured sales prod- 
ucts: cementers, collars, shoes, centrolizers, 
clamps, packers, setting tools, baskets, valves. 
Power-driven wire line measuring assemblies 
and accessories. New cementing unit, including 
cement densitometer for continuous measure- 
ment of cement slurries 

L. D. Campbell, L. B. Meaders, R. G. Kelly, W 
D. Owsley, H. P. Conroy, H. P. Hearn, D. R 
Yager, E. L. Paramore, R. R. Emery, J. G. Kilgore, 
R. O. Brown, R. M. Hansen, M. K. Brummett, J 
P. Harbin, G. D. McEnroe, C. M. Roberts, J. 
Guest, D. H. Hathorn, C. E. Trapp, W. R. Cole- 
man, J. W. Woods, H. W. Ayres, R. W. Graham, 
lL. H. Thompson, S. J. Babin, J. M. Montgomery, 
G. S. Battles, T. T. Rogers, F. A. Johnson, C. L 
Wimberly, J. W. Maly, R. W. Mitchell, R. B 
Beddingfield, L. M. Boortz, O. L. Stalcup, W. L 
Hughes, T. F. Phillips, P. C. Mayfield, J. L. Mec- 
Bride, H. L. Northcutt, J. O. Tillman, A. O. White, 
C. L. Bramlet, H. E. Gardner, W. L. Grossman, 
H. E. Doane, W. E. Hinchliffe, F. L. Patton, J. A 
Banister, Jr, J. W. Hall, F. C. Moody, E. C 
lawrence, F. W. Nussbaumer, W. H. Denney, 
L. Leon, R. B. High, J. M. O'Gilvie, T. O. Roe, 
V. R. Young, Jr., J. 8. Livingston, J. L. Muse, 
C. C. Christian, C. R. Durossette, C. L. Fulton, 
R. L. O'Bryan, F. J. Saye, B. W. Aulick, P. A 
Liston, F. E. Vaughn, W. M. Baker, P. Patterson, 
B. H. Clark, F. N. Liscum, W. H. Burkleo, O. L 
Bell, S. S. Westbrook, A. G. Bell, W. E. Hasse 
broek, F. M. Anderson, J. F. Mason, A. Fuentes 
R., W. B. McCoy, M. W. Reed, P. S. Vincent, M 
D. Rasher, V. V. Gunn, 8. D. Brown, L. F. Mermis, 
8. S. Haug, J. D. Thornton 
Hardy - Griffin Engineering Corp. 
Texas Bidg., Booths 127, 128 

Dual seal tubing joints. 

W. H. (Buster) Becker, A. (Dutch) Zwenerman, 
Joe Safford, C. D. Mayes, W. L. Phillips 


Harrisburg, Inc. 
Texas Building, Booth 96 
Mid-Continent Bidg., Block 3 

Slush pump liners, rods and pistons. Tell tale 
assemblies. Gland bushings and junk rings, 
packing, gaskets, chain, rig wash compound, 
wushpipe, resilient seal valve, drill collar lubri- 
cants. 

J. E. Snoddy, R. T. Stewart, Ray Eastridge, Ted 
Nesky, John Brookmon 
Herb J. Hawthorne 
North Area, Booth 27N 

Finger bits, 3 and 4 blade insert bits 

Bill Davidson, Burl Hawthorne, Jesse Stockard 
Heldie's Portable Pipe Service, and 
Heldie's Machine Works 

Dawson St. Between V & Y 

Special portable equipment to service oil 
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country tubular goods, including stress-aligning 
tensile testing machines. 

E. A. Heldenbrand, Paul Heldenbrand, A. P 
Heldenbrand, Russell Heldenbrand 


Hercules Motors Corporation 
California Bidg., Booths 7, 8, 9 

Oil field engines, V-12 cylinder power unit; 
6 cylinder 270 HP unit, and 255 HP unit 

W. L. Pringle, D. A. Otto, A. E. Bigelow, J 
L. Biasetti, E. A. V. Horiak, W. F. Humphrey, 
T. S. Klinedinst, A. D. Marks, John Wilson, 
Walter Lightbourn, J. A. Embry, F. W. Ussery, 
J. E. Erwin. 


Hughes Tool Company 
Block 106 

First 1909 bit, first cleaning cone bit, unit bit, 
tri-cone bit, tool joints. 

G. J. Meyer, F. H. McElya, M. E. Montrose, 
D. J. Martin, W. H. Siems, lL. L. Payne, P. L 
Myers, E. M. Connor, R. G. Grant, H. B. Woods, 
J. R. Lesch, R. W. Lewis, O. B. Latrobe, R. G 
Roberts, H. W. Harms, E. F. Baldwin, A. K 
Babel, S. Hargon, R. D. Hood, A. P. Farr, Robert 
Nolley, W. W. Hampton, A. G. Rollow, J. A 
Kloesel, R. A. Cunningham, H. T. Oliphant, 
K. R. Lord, F. E. Allen, R. R. Brownridge, J. W 
Roach, S. R. Mays, P. H. Meeting, F. C. Rad 
cliff, S. R. Chambless, P. E. Green, A. H. LeBlue, 
E. W. Hoeppner, J. P. Muller, A. F. Briscoe, W 
P. Crosby, R. P. Aulick, L. B. Stinson, R. D. Jone 
F. T. Alexander, T. G. Whiddon, H. M. Kelley, 
M. A. Foreman 

i 
ideco, Inc. 
One of the Dresser Industries 
Dresser Bidg., Silver Lane at Skelly Drive 

Full-view mast, mud pumps, drive-in rigs, 
swivels. 

G. W. Walton, W. O. Cook, G. G. Wilbur, 
W. M. Marks, Norman Dyer, Ellis Williams, John 
Eaton, Carl Weisenfelder, Robert Johnson, Mark 
Turner, Gordon Cain, Burton French, James 
Ashworth, Glen Clodfelter, E. J. McFadden, R® 
A. LaFleur, J. M. Drovet, Ll. K. Tipton, N. W 
Fowler, W. K. Thorson, George Council, J. ® 
McPeak, James C. Bell, A. R. Mclerran, J. R 
Hilder, J. C. Young, J. E. McGuire, S. L. Matheny, 
Jr, V. lL. Hawkes, R. N. Scriber, Allen Berry, E 
F. Shiels, A. L. Woracek, John Pritchet, Rurgut 
Ulug, S. H. Barrett, C. W. Harrison, C. E. Wright, 
R. A. Feemster, Ed Kirby, C. S. White, W. J 
Mallin, C. R. Athy, R. M. Perdue, Dan White, 
George Wharton, J. K. Hudgens, A. M. Blevins, 
Scott McCrary, W. F. Born, R. L. Pittard, Agnes 
Barnes, Ilene Hall, M. E. Horn, Clyde Bloss, N 
F. Fof, Horace Branham, 8B. L. Price, W. W 
Patterson, T 8B. Bixler, J. E. Challis, W. C. Ready 
W. J. Wallace 

J 
Jones & Laughlin Steel Corporation 
Block 1 

Tubular goods, wire rope and containers 
Jones & Laughlin Supply Division 
Block 1 

Tubular goods, wire rope, valves, fittings, 
pumping units, slush pumps, sub-surface pumps, 
tanks, water-flood equipment, electric motors, 
mechanical rubber goods and oilfield supplies 

Rainey Elliott, W. Ll. Wolfe, Ll. G. Sutter, R 
J. Woods, Jr., A. G. Bastian, W. O. Hardy, E 
E. Storey, Jack Judd, W.R. Clarke, Henry Franks, 
C. E. Bogle, J. T. Batchelor, O. A. Bergmann, 
W. O. Kupper, L. B. Rainey, Jr., J. A. Tucker, 


G. A. McDaniel, D. T. Ottinger, F. L. McFarland, 


R. T. Bouldin, D. H. Carson, M. A. Park, V. H 
Weldon, Jr., A. W. Hail, C. E. Rogers, A. G 
Wehrley, C. H. Kellogg, W. M. Biddison, J. W 
Johnson, W. R. Layne, A. A. Hopper, C. A. Nick 
las, G. E. Best, W. J. Whatley, J. K. Guinn, H. H 
Wilson, V. A. Hamilton, H. J. McAdams, L. W 


Todd, R. J. Phibbs, G. A. Whiteker, H. C. King, 
F. W. Birmingham, P. V. Edwards, H. H. Ray, 


G. A. Pryor, H. L. Kymen, M. G. Burgeis, R. L 


Daniel, C. P. Hudson, J. A. Carrigan, J. N. Larsh, 
L. P. Mackey, G. H. Garms, Jr., C. H. Maxwell, 


A. E. Penrose, R. A. Mercer, J. A. Beaird, R. Z 


Dallas, D. T. Hamm, L. O. Bass, Jr., G. E. Tyson, 
O. M. Lorenz 

Justrite Manufacturing Company 
Scientific & Technical Bidg., Booth 17 

Safety flashlights and electric lanterns, new 
truck mounted portable electric lanterns, safety 
filling cans and oily waste cans. 

C. S. Packer, R. Bearce, R. Ealem, R. Van, 
J. N. Grimshaw 

~ 
Ben F. Kelley Co., Inc. 
Silver Lane, Booths 36 and 37 

Safety spinning and breakout catheads, 
safety air operated rotary drilling drill pipe, 
casing and tubing slips, safety type ‘'K"’ fulgrip 
tubing and workover tongs. 

Ben F. Kelley, 8. F. Kelley, Jr., Ray Sloan, 
Col. Parsons, E. C. (Ed) Prasuhn, C. M. (Pete) 
Peterson, M. O. (Mack) Webb, O. L. (Lee) Franks, 
G. Barney Blair, Ed Cowley, Marc Lamkin, Ray 
Cash, Carl Moulden, Dick Moyer, Marshall E 
Niedecker, LeRoy Ducommun 


L 
Lane-Wells Company 


One of the Dresser Industries 
Dresser Building, Silver Lane at Skelly Drive 

Packers, bridging plugs, gun perforators, nu 
clear logging services, electrical logging serv- 
ices, nuclear activation logging services. 

John J. Neale, Jas. D. Hughes, K. C. Gee, 
John H. Zauner, J. M. Miner, C. lL. Kirkman, E 
A. Radack, A. L. Boyd, M. C. Young, R. M. Rut 
ledge, Jr., Ed Saye, ill, W. L. Pugh, J. M. Terry, 
Don H. Mclendon, W. H. Redford, lL. V. Mc 
Connell, N. H. Phillips, V. lL. Lavin, H. D 
Vaughan, J. W. Kiser, M. P. O'Haver, C. F 
Ludwig, H. A. Metzger, D. R. Hoffman, R. L 
Gregg, J. P. Myers, John L. P. Campbell, W. D 
Bishop, J. J. Harper, A. W. Cook, F. O. Bohn, 
P_ A. Pausky, N. J. Mellies, R. E. Jordan, W. E 
McPhee, A. Venghiattis, l. D. Meddick, Lyle 
Dillon, R. W. Mayer, R. E. Bush, J. C. Jarrett, 
J. C. Wilson, D. E. Corley, J. M. Walker, C 
Searcy, F. A. Taylor, J. G. Beaver, L. J. Lobdell, 
B. P. Loughnana 
Loffland Brothers Company 
Block 13 

World wide drilling services 


u 
Magnet Cove Barium Corporation 
One of the Dresser Industries 
Dresser Building, Silver Lane at Skelly Drive 

Various drilling mud samples, demonstration 
of mud engineering techniques, mud engineer 
ing test equipment. 

W. M. Johnson, |. W. Hoskins, Orien Van 
Dyke, Frank Loe, J. H. Mclaurin, J. E. Lyons, 
E. O. Taulbee, Roy Stringfellow, Fred Chisholm, 
Wm. A. Reddie, 8. 8B. Hyde, Jim McCaskill, Bob 
Ruhe, Jim Youngblood, Kenneth Kirkland, Cur 
tis Henley, W. C. Rye, Charles Rohm, Charles 
Kerin, |. O. Rambo, R. M. Edwards, Pau! Larson 
A. E. Martens, Jep Woody, W. C. Ray, James 
Carlton, Dave Willis, A. T. Robertson, Jim 
Konduros 
F. H. Maloney Company 
Texas Bidg., Booth 14 

Pipeline crossing insulation, pipeline casing 
end seals, thermometer wells, pump and com 
pressor ports, high pressure tapping ma 
chines, flange insulation, scraper cups, insulated 
couplings. 

D. A. Van Scoy, 8. D. Coyle, Lyman Mathison 
Clayton Mark Company 
Oklahoma Building, Booths 50 and 51 

Unions 

William J. Dickman, Joseph Mikovich, Larry 
Funk, Carl Hanson, Joseph Lowey 
Mid-Continent Supply Co. 

Blocks 3, 12, 13, 14 

A complete line of oil field products and mo 
chinery including drawworks for every depth, 
compounds, tables, blocks, slush pumps, drive 
bushings, couplings, drilling line, lubricants, 
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catheads, kellys, standpipe fittings, tool joints, 
valves, bearings, circulating units, oil pumps, 
tongs, grinding wheels, blowout preventers, 
relief valves, swivel joints, unions, engines, 
whistle alarms, air starters, adsorption units, 
separators, heaters, rig lights, chain, electric 
motors, clutches, catlines, sheaves, swivels, 
wire-line measuring devices, pump liners, rods, 
and pistons, valves, vibrator hoses, shale shak- 
ert, weight indicators, drilling line hold downs, 
most and substructure, hydromatic brakes, trav- 
eling block bumpers, deadline stabilizers, 
desanders, rotating heads, paint, hose and 
fittings, wireline guides, belts, hydra-hooks, 
elevators and links, and air controls. 

D. H. Thornbury, J. H. Kenyon, H. D. Powell, 
T. M. Cone, R. M. Flippo, R. E. Elmore, W. B 
Nance, R. L. Harris, A. A. Pike, D. S. Smith, 
W. W. Arnold, R. L. McAnally, A. Z. Day, C. W 
Crabtree, J. A. Daugherty, R. S. Weilman, W. R 
Shuffield, C. R. Lowry, W. W. Schmid, T. P. Tar 
water, J. H. Conine, J. O. Ramsey, J. W. East- 
ham, R. L. Moyer, G. A. Wead, C. M. Fleeman, 
D. Rust, L. T. Rotlif, R. C. Holden, A. V. Johnson, 
C. H. Hickman, A. L. Murry 


° 
The Ohio Injector Company 
Oklahoma Building, Booths 219, 220, 231, 232 

New volves. 

H.C. Bell, E. B. Blaylock, R. F. Davenhaver, 
A. E. Hockaday, J. S. Elenz, A. A. Kruse, C. G 
Link, H. A. Porterfield, W. H. Fellows, R. Had 
den, O. Walker, G. R. Winder, R. C. Weldon, 
W. C. Davis, D. P. Gordon, E. L. Kinkaide 
Otis Engineering Corp. 

Texas Building, Booth No. 113 

Isolation packer, dual flow choke, ball type 
safety valves, bomb hanger, surface recording 
bottom hole pressure or temperature gauge, 
bottom hole intermitters, drill pipe plug, dope 
squeeze service, tubing service, caliper service, 
sliding side door, selective nipples and related 
sub-surface flow controls, gas lift valves, tub 
ing safety valve 

H.C. Otis, Sr., Robert H. Mclemore, Herbert 
C. Otis, Jr., Lowell Wilhoit, Malcolm B. Roach, 
Dick M. Koons, Kenneth W. Robbins, Don F 
Taylor, Jr, W. Lt. Hill, Jack Russell, Guy Gant, 
John Prejean, Charles LeMaire, Bob Crain 


P 


Pacific Pumps, Inc. 
One of the Dresser Industries 
Dresser Building, Silver Lane at Skelly Drive 

Oil well plunger pumps type-D refinery, 
chemical process pumps, steam turbo pumps, 
boiler feed pumps. 

D. A. Abney, Jr., Howard Allen, A. L. Anheier, 
W. J. Bahler, G. K. Broussard, Roelof A. Buitink, 
J. H. Caldwell, Fred Calloway, A. F. Canada, 
Clyde Cummings, Bob Dovis, M. F. Ecker, David 
Forson, Duane Garrett, Bill Graham, Furman 
Guinn, D. E. Harder, C. L. Hardy, D. B. Harney, 
Jay Harris, C. C. Higgins, H. G. Hubbard, E. A 
loth, J. W. McCormick, Mike Michels, Cecil 
Milliron, Alvin Muller, Pat O'Bannon, Bill Pal- 
kowsky, W. F. Phillips, Ellis Pickens, Jack Ricks, 
C. L. Rosenlieb, Floyd Sands, Bob Sapp, Don V 
Sharp, Bill Shyers, Gus Sivcoski, Phil Sivcoski, 
Bruce Stratmann, Boyd Suber, Jack Thomas, 
Chas. Vetters, Don Vickery, W. H. Wagner, T 
A. Ward, W. Ll. Wathen, Tom Watson, A. R 
Weis, E. J. Weis, L. W. Yarberry. 


The Partlow Corporation 
Silver Lane, Booth 35 

Temperature controls, including indicating 
recording, electric and pneumatic, plus non- 
indicating, self-contained, thermally-actuated 
gas valves of the throttling and on-off types 
designed primarily for oil producing piping 
and refining operations. 

Howard W. Partlow, Jr., Wayne A. McGrew, 
Howard J. Jones, F. Abbott Chapman, C. W 
Pflieger, W. C. Roberts, C. A. Drum, Robert C 
Lamb. 
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Pioneer Centrifuging Company 
Booths 19N-20N-21N 

Drilling mud centrifuges, desanders, mud 
pump valves and seots. 

C. E. Church, C. P. Gillespie, Jr., E. O. Ernst, 
D. K. Gillespie, Al Beethe 


H. K. Porter Company, Inc. 
Oklahoma Building, Booths 22, 23, 24, 25 

Forged carbon, stainless and alloy pipe 
fittings, unions. 

Jackson Kemper, James Wyres, A. A. Kascsak, 
William Rainey, Walt Costello, Sidney Holm, 
Dave Wroten, William Fitzmaurice, Bernard 
Molitor, Walter Wear, Carl Lieberg, Jack Dil- 
worth, James Ocello, Wallace Osborn. 


Republic Stee! Corporation 
Kansas Bidg., Booths 102-115 

Casing and tubing, electric resistance weld 
and fusion weld line pipe, continuous butt weld 
pipe, plastic coated steel pipe and tubing, 
plastic pipe. Steel and Tubes Div.: tubing, elec- 
trical products, structural tubing, grooved tub- 
ing. Alloy and stainless steels. Containers, 
material handling equipment, fasteners. 

T. F. Patton, N. W. Foy, H. L. Allen, Giles 
locke, J. W. Owings, F. H. Ramage, H. M 
McDaniel, J. R. Sally, J. H. Groft, H. H. Nor- 
thrup, C. W. Barrett, E. E. Haubegger, W. S 
Wainright, C. W. Kennedy, D. K. Smith, H. H 
Oldham, H. T. S. Heckman 


Rockwell Manufacturing Company 
Science and Technical Building, Booths 33-38 

Ball valve, round opening steel inverted plug 
valve, fixed adjustment gland, planetary gear 
operator for wrench operated valves, new stem 
construction for valves, special corrosive coat- 
ings, dual completion valves, recessed body 
valves, turbine meter, pointer meter and tonk 
truck meter 

W. R. Mclaughlin, E. D. Propps, R. G. Bren- 
nan, M. F. Shappard, F. A. Proctor, J. Dvoracek, 
G. G. Clayton, R. M. Farrell, T. C. Gerber, W. E 
McDonald, E. E. Carlson, R. F. Crosson, G. A 
Flynn, J. N. Holland, M. A. Bradburn, C. J. 
Landry, R. R. Bush, O. Cochran, C. T. Guffey, 
M. D. Gilbert, W. W. Shade, C. F. Kelly, F. J 
Mclane, Don Louvier, Wayne Renfro, J. E. B 
Lundy, F. H. Neilson, George Schultheis, J. R 
Frymire, O. W. Barnett, P. E. Cooper, H. Boe- 
zinger, R. B. Kitzmiller, J. H. Ohman, J. H 
Walters, R. A. Johnson, C. J. Kentler, T. O 
Carson, J. W. Harris, T. |. Stacy, A. J. Komich, 
H. M. logan, H. Gottwald, J. L. Leisenring, 
W. J. Siedentopf, C. H. Chronister, W. F. Rock- 
well, Jr, L. A. Dixon, L. A. Dixon, Jr., P. C. 
Kreuch, W. T. Gettig, P. A. Manor, J. D. Bate- 
man, W. F. Weimer, G. T. Bowman, E. Newman, 
N. E. Davenport, R. J. Sarraf, W. Richard Bleich- 
ner, E. E. Matheson, P. E. W. Goodwin, Jr.. W 
H. Muchnic, E. H. Sellers, G. F. Scherer, H. E 
Rittenhouse, S. W. Brown, J. W. Bell, H. H 
Fowler, R. B. Adams, M. T. Rowley 


Rolo Manufacturing Company 
Block V (in connection with Bethlehem Steel) 
Calcium chloride gas dehydrator, well check- 
er, metering separator, meters. 
R. K. Franklin, W. M. Boren, Bob Smith, Pat 
Clower, R. G. Oliphant 


Roots - Connerville Blower Div. 
One of the Dresser Industries 
Dresser Building, Silver Lane at Skelly Drive 
Rotary gas meter model, high pressure gas 
meter, vertical rotary vacuum unit, various in- 
stallation photographs 
G. H. Crocker, Bruce Feder, D. R. Fulton, D 
B. Hutchcraft, J. L. Hylton, R. R. Newquist. 


s 
Security Engineering Div. 


One of the Dresser Industries 

Dresser Building, Silver Lane at Skelly Drive 
New retaining nozzles for jet bits, regular 

line of rock bits, demountable hole opener, 


roller reamer-stabilizer, rubber stabilizer and 
casing scraper. 

John C. Helies, C. L. Griffin, R. E. James, 
Leonard Busby, C. B. McDonald, Joe McGraw, 
W. C. Gray, T. H. Patterson, F. V. Walker, J. L 
Dirks, Chester Frazier, J. R. Kelly, W. L. Kirby, 
F. J. Leonis, V. Mitchell, G. M. Charleston, M. L 
Talbert, W. E. Scarborough 
Southwestern Industrial Electronics Co. 
One of the Dresser Industries 
Dresser Building, Silver Lane at Skelly Drive 

Geodata system, combination portable sys- 
tem, field demonstration truck, TTR telemeter- 
ing transceiver, dispatching console model, 
miscellaneous geophysical equipment, remote 
control demonstration, logging truck. 

K. R. Beeman, Al Boynton, W. C. Dunn, A. B 
Dustin, F. G. Gass, Rex Grey, M. C. Hester, John 
Joss, J. P. McGrew, C. R. Mclendon, L. B. Mc- 
Manis, B. F. Mitchum, R. R. Paker, John Pink, 
E_ A. Pratt, T. W. Russell, R. P. Watkins, W. R 
White 
Stewart & Stevenson Services, Inc. 

East of Block V 

Diesel engines, industrial engines, oilfield 
utility unit, rig lighting plant, electric drive for 
rigs, sand frac unit. 

N. J. (Tiny) Herman, Miles Mcinnis, Carsey 
Manning, Clem Mondy, W. E. (Bill) Powell, R 
O. (Buck) Brehm, R. N. Conolly, N. N. Elkins, 
Dave Klager, Louis Duncan, Jack Conine, Grady 
Foster, H. A. Trotter, Joe Manning, C. Ll. Ward, 
W. E. Rutledge, Jack Price, Bill Foster 
Stratofiex, Inc. 

Texas Building Booths 97, 98 
Mid-Continent Building Block 3 

Complete line flexible hose and reusable 
fittings 

C. A. Thomas, B. L. Matheson, T. J. Popken, 
B. M. Chandler, 8. L. Ivey, J. C. Nolan, Dick 
Whipp, J. lL. Tompkins, D. F. Howeth, J. P 
Thomas and F. B. Hoenstine. Also T. C. Preston 
and L. W. Marshall from Stratoflex of Canada, 
inc., Toronto, Ontario 


T 
Turbodrill Division 


Dresser Industries, Inc. 
Dresser Building, Silver Lane at Skelly Drive 

Cutaway model of turbodrill, demonstration 
of turbodrill. 

Ed Bechtold, G. C. Jackson, John Jeter, J. A 
Mitchell, R. W. Stuart, M. T. Works 

U 
Unit Rig and Equipment Co. 
Mid-Continent Building, Block 3 

Drawworks, traveling blocks, engine com- 
pounds, rotary tables, complete drilling rig in 
operation. 

J. L. Vint Jr., C. F. Southward, W. T. Pycke, 
F. C. Morton, E. A. Lyle 
U. S. Electrical Motors Inc. 

North Area, Booths 67N, 68N, 69N 
Y%, to 200 hp electric motors and units. 
Ww 
Well Equipment Manufacturing Co. 
Texas Building, Booths 101, 102, 103 

Insulated union, union tubing wetbox, clean- 
out unit. 

J. H. Robinson, John W. Gates, Foster Jordan, 
H. A. McCelvey 
White Diesel Engine Division 
The White Motor Company 
Block “L,”" Corner Oklahoma Drive and Mid- 
Continent Drive 

Diesel, gas and dual-fuel drilling engines, 
gas engine waterflood package, gas-electric 
drilling unit, drilling engine 450-550 HP range, 
independent mud pump drive package. 

J. H. Newton, G. L. Bader, H. F. Clark, P. W 
Place, J. Seagren, H. W. Hanners, J. D. Stewart, 
C. E. Loyd, R. G. Alger, J. H. Simpson, L. L. 
Livesley, L. A. Gosden, P. E. Griffin, D. V. Car- 
rington, E. H. Glascock, A. B. Reese, E. L. 
Penwell. 
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New ideas with Electric Power 
such as this submerged aerator 
provides multi-savings 


Through use of the SOHP 440 Volt Motor, 
above, operating a blower for the submerged 
aerator, shown right, this user of Utility 
Power achieved more positive aeration, 
saved investment of large open lined pond 
and saved on water loss by eliminating spray 
action. This is typical of the adaptability and 
savings of low-cost Electric Power. For more 


information on how you can save call your 





local Utility Electric Power Company or 


77) £/ J 
Turchased Olecbrie Tower 


write us. 


darted sce Y wa rife wer, mnacntenance 


and deri, yo Aller aut matically 


Petroleum Electric Power Association 


P.O. BOX 35006, DALLAS 35, TEXAS 


GENERAL SECTION, May, 1959 FOR FURTHER INFORMATION ON A-] 


ADVERTISED PRODUCTS. SEE READER SERVICE CA 








Joe B. Woods 

President and Publisher 

Abbott Sparks 

Vice President and Advertising Director 
E. V. Perkins 

Vice President and Western Manager 
J. E. Kastrop 

Editorial Director 

L. H. Johnston 

Secretary-Treasurer 


Ernestine Adams 
Management Editor 

Jack W. Williamson 

Editor, Drilling and Producing 
Frank H. Love 

Editor, Pipeline Engineer 

4. ©. Webb Jr. 

Editor, Refining Engineer 

Cc. R. Graham 

Assistant Editor, Drilling and Producing 
Lowell A. Murphy 

Field Editor 

Jan Craig 

Editorial Production Manager 
Lynn Patton 

Editorial Assistant 

Cecile Pincus 

Editorial Assistant 

Donald D. Fickert 
Presentation Editor 


John L. McDonald 
Clyde Dillehay 
52 Vanderbilt Ave., MUrray Hill 6-7232 
CHICAGO — E. V. Perkins 
Robert T. Mahoney 

53 West Jackson Bivd., HArrison 7-6883 
LOS ANGELES — Richard P. McKey 
465 East Union, Pasadena, RYan 1-0685 
PITTSBURGH — Art G. Gilliam 
121 Ambleside Dr., WEllington 1-0619 
HOUSTON — Jess Adkins 
2370 Rice Blvd., Room 110, JAckson 6-2631 
DALLAS — Ed Sealey 
800 Dovis Building, Riverside 8-4403 
BIRMINGHAM — Fred W. Smith 
1201 Forest View Lane, Vesthoven 

TRemont 1-5762 


Alien K. Tyler 

Production Manager 

Glen D. Hebert 

Assistant Production Manager 
Paul J. Mansfield 

Advertiser Services Manager 
Charles McKean 

Circulation Director 

Royal Courtney 

Circulation Fulfiliment Manoqger 
Sherwood R. Entwistle 
Circulation Promotion Manager 


Cable Address: PEPUB 


NEW YORK — 





Copyright 1959 
The Petroleum Engineer Publishing Company 
Indexed by 
Applied Science and Technology Index, 
The Engineering Index, Inc., 
and Chemical Abstracts 
Member of Audit Bureau of Circulation 
and Associated Business Publications 


The Petroleum Engineer for Management, published 
monthly, August through June, semi-monthly in July, 
by The Petroleum Engineer Publishing Company, 800 
Davis Building, Dallas 2, Texas. Subscription rate to 
the petroleum industry, United States, Canada, and 
foreign, $8.00 per year; $14.00 for 2 years; $18.00 
for 3 years; $1.50 for single copy. Entered as second 
claes mail matter May 1, 1932, at the port office in 
Dallas, Texas, under the act of March 3, 1879. Please 
send subscription correspondence and change of ad 
dress to The Petroleum Engineer Publiching Company, 
P. O. Box 1589, Dallas 21. Texas. Subscribers should 
notify publisher promptly of any change of address, 
giving old as well as new address, and including city 
postal delivery zone, if any. 'f possible, enclose an 
address label from a recent «sve of the magazine 
Allow one month to six weeks for change to become 
effective 





THE PETROLEUM 


Engineer 
FOR MANAGEMENT 


NUMBER 5 


The Conference Table. re 
Better not invite trouble; it Sieude accepts. 


1958 Revises Industry's Pattern or 
Because earnings fell, company organization went all out a 
“Operation Efficiency"’ and for the first time in a decade there 
is a chance to break the downtrend of the profit-sales ratio, 
which fell to a new low last year . . . Capital outlays are work- 
ing back to '57 peak...Will increase 8 percent this year. 
—Ernestine Adams 


Is 35-Hour Workweek Enough? . 


Labor demands short hours... Management invests to cut 
labor costs .. . Must Federal government settle this? 


National Emergency Committee Set Up... 
NPC undertakes to review plan for handling oil and gas in 
crises. 


Plagued by Pests? eemaeee 
Office pests . . . how to control them. — Ernest W. Fair 


“Business Needs to Bring Balance to 
American System" — Greenewalt .. 
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What About Management Courses?. . 


Another of the ‘‘How to be a Manager" Series. 
— Gilbert C. Jacobus 


Gulf Opens Computer Center at Labs 
New uses of electronic computers listed from developing oil- 
finding techniques to solving management problems. 


Individualism Pays Dividends 
Is the individual being swallowed up in unionism? Paternalistic 
management? What kind of society or organization generates 
imagination and productivity? — James M. Rogers 


USSR Sees Baku Decline 
Offshore wells and deep drilling om any in gas- anivote 
output . . . Tataria, hot spot in ‘Second Baku,"’ gains top rating. 

— Charles L. Adams 


Philosophy of Management Put Into Practice 
Pride of achievement, keystone of good management, is — 
by: Understanding objectives, delegating authority, succeeding 
or quitting, and playing it straight. — Ben D. Mills 


Eight Industry Leaders to Receive Honors 


Pioneer of Pioneers’’ and seven ‘‘Grand Old Men of the Oil 
Industry"’ selected for traditional ceremony at Tulsa Oil Show. 
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The Atlantic Lectures of The University of Texas 


Part 7: Corrosion: Holes in the Oil Industry's Pockets............. 


Highlights of API Southern District Meeting................ 


Engineered Hydraulic Fracture Treatments — Part 2 
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Jet Deflection . . . Recent Advancement in Directional Drilling 


Alaska: Swanson River Field Development................. 
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New Look in Offshore Drilling. . . . 


A New Look at Workover Fluids... . 
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Pipeline To Refinery Custody Transfer Streamlined. . . 
Control of Throttling Saves Power ... and Money... aa 


Combination Microwave-Wireline Solves 
NGPL's Communication Needs 
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An Underground Storage Pool Takes Form 
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Competition is in Incentives 


A YEAR AGO we pointed out that the USSR was in direct competition with the 
Free World oil industry all along its vast perimeter (The Petroleum Engineer, 
July 1958). Since then the Soviet’s plan of economic assault on the Free World 
has become obvious on several fronts. 

And, how does the Communist government hope to win an economic struggle? 

Certainly not by Marxian methods. Not by taking seriously the old Com- 
munist motto: “From each according to his abilities——to each according to his 
needs.” 

No, indeed. The Soviets are learning that personal incentives are the great 
revolutionizing force in economics. Realists that they are, they are using the same 
principles we once held dear and now allow the socialists in our own political scene 
to whittle away. 

When smiling Nikita Krushchev, No. 1 Communist leader, appeared on our 
TV screens, he said “Your grandchildren in America will live under socialism.” He 
may be right. We are headed in that direction. What he did not say was that by 
that time Russia’s economy, headed in the opposite direction, may have incorpo- 
rated more free enterprise in its economy than we have now. 

In areas where Communist authorities have injected private enterprise 
features they have had their greatest success, says Arthur Lawson, once head of 
U. S. Information Agency (Readers Digest, April 1959). He adds that “the 
practice of relying on property incentives has become so thoroughly accepted in 
Soviet thought that Soviet leaders almost automatically turn to these methods 
when the need for increased production is urgent.” 

Reports from the USSR show that the income of scientists, engineers, man- 
agers, teachers is much higher comparably than salaries in our own country for 
those of equal professional status. 

Incentives for U. S. private companies have eroded in constant battles with 
government and unions for control of some funds for expansion — some mana- 
gerial leeway in which expansion and improvement are possible. 

Said a man recently of the United States “We are living in the Age of 
Mediocrity.” He saw no great leaders on the public scene. The most outstanding 
individuals of our time are scientists — most of them of foreign origin. The people 
of the U. S., he said, accept the mediocre, the middle-of-the-road, the secure. 

What will be the outcome? 

Will the Soviet take on our well proved incentives of income and profits at 
a faster rate than we renounce those same incentives? Unless the trends change, the 
curves will cross. We'll be the socialist nation and the USSR will be the free- 
enterprising one. 

We buy intiative and leadership or we pay for mediocrity. The decision is in 
your pocket. Economic freedom will cost you more but timid security is never 
a bargain. 

Ernestine Adams 
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Congrats and $25 to Billy D. Brown, T.P. Coal & Oil Co., P. O. Box 4067, Midland, Texas 
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Since the petroleum industry made its lusty entrance with the Drake well a century 
ago..some remarkable records of achievement have been chalked up by oil and 
gas men. 

Lone Star Steel represents one of the great forward steps, and a real convenience 
for Joe Roughneck . . because Lone Star fine API pipe is made and delivered daily 
in the heart of the oil country. 


Lone Star is a round-the-clock quality operation. You can depend upon Lone Star 
API casing, tubing and line pipe. 


Neighbor, wherever you are, specify Lone Star and we both get a good deal. 





© 1956 Lone Stor Stee! Compony 
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xamine this hardness compar- 

E ison chart for a moment. . 
and you'll see the performance 
secret of “Oilwell” Hi-Brin Sub- 
surface Pump Barrels. 

The secret is controlled hardness! 

Compared with competitive 
barrels, the inside surface of Hi- 
Brin Barrels is harder to begin 
with .. . and STAYS harder right 
through the point (about .006” on 
the radius) where fluid slippage, 
due to wear, makes pump replace- 
ment necessary. Extreme hard- 
ness drops beyond this point . . . 
keeping intact the inherent tough- 
ness of the alloy steel tube. 

Through “‘Oilwell’s” exclusive 
distortion-free process, Hi-Brin 
Barrels are finish honed BE- 
FORE hardening, so that the 
layer of superhard nitrides re- 
LOOK . . . at this photomicrograph! A cross section of “‘Oilwell’s” mains on each barrel’s inner sur- 
HI-BRIN Pump Barrel, magnified 250 times, shows the hardness face to greatly retard the rate 
of the barrel interior and the white layer of superhard nitrides. The of wear. 


smallest black impression made by the hardness tester shows a 
Rockwell “‘C”’ hardness of 68. Hi-Brin Barrels are extremely 


resistant to hydrogen sulfide cor- 
rosion and to the abrasive action 


Hardness Comparison of thin wall plunger barrels 5S i of sand. They contain 34% nickel 
(“Oilwell” laboratory examination data) S for extra toughness. 





Contact your “Oilwell’’ repre- 


Re |BHN 
70+ 


sentative or visit your “Oilwell” 
store for more information about 
65-+745 Hi-Brin Pump Barrels. Try one 

in your next well. Your first Hi- 
0 Hardness of Sand (Quartz) Brin Barrel will certainly lead 


to more. 
USS and “Oilwell” are registered trademarks 


HEE“ oitwott” wi-Brin 344% Nickel Stee! 
honed and then Nitrocycle hardened 


IML Competitive Barre! A Medium Carbon Stee! heated 
through and quenched, then honed 


MBE competitive Barre! 8 Low Carbon Stee! 
surface treated, then honed 


+207- 


Executive Offices: Dallas, Texas 
Export Office. 30 Rockefeller Plaza New York 20, N.Y 








10+ 187- 
010 .020 .030 .040 .050 .060 .070 .080 .090 .100 


Distance from inner surface (.000”) 


*All values converted from micro-hardness 
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Petroleum Profile 


ASK ROBERT LEE MINCKLER how he got into the oil business 
and he'll tell you: “That was an example of careful plan 
ning. | was a purser on a ship and came into Los Angeles 
after undergoing 19 days of full gale. 1 decided I didn’t 
like that business. I didn’t know anybody in the city so | 
looked up oil companies in the yellow book. They were 
looking for people then. I got two job offers — both at 
$150 a month. | walked back and forth trying to get one 
of them to go to $155 and when they wouldn't I stopped 
about halfway between the two offices and tossed a coin 
to see which job I'd take.” 

This account is slightly apocryphal and General Petro- 
leum Corporation can't conclude on this testimony alone 
that the gods of chance favor it. 

The coin-tossing young man naturally went into the 
accounting department and the bookkeeping systems of 
that time were too staid and unrevealing for his curious 
and analytical mind. He developed a new system clear 
enough so even people who weren't accountants could 
understand it. The way he tells it, “I violated so many 
bookkeeping rules, | was made assistant to the president.” 

But where did he get all his ideas? Not solely from being 
purser on steamship lines. He’d had a variety of experience 
before he found his permanent berth. A northerner with 
a southern name, Robert Lee was born in Minneapolis. He 
went to high schvol in Williston Basin country, in North 
Dakota. Out of high schoo! he got a job with the Great 
Northern Railroad in Montana. 

World War | loomed and he took a turn in the U. S. 
Army. Then he must have decided that he could use some 
more schooling for in 1918 he enrolled in the University 
of Washington at Seattle and spent a few years on learning. 

He'd been heading west all his young life and now he 
took another fling in that direction. He went to China on 
a tramp ship. All of which finally ended in the 19 days of 
gale and a land job. 

Actually the first land job was as cost accountant for 
Southern California Edison Company. So Bob Minckler 
was no novice when in 1924 he became a cost accountant 
for General Petroleum Corporation. His post as assistant 
to the president extended to three presidents and his educa- 
tion continued (as doubtless did those of the presidents). 
John Brown, the first president he assisted, was a produc- 
tion man. The second one, Al Weil, was a lawyer, and 
Sam Dickey, the third, was an engineer. An employee who 
doesn't learn something from the boss isn’t trying and 
Bob Minckler was. 

In 1941 he was elected a director, in 1945 he became 
a vice president, in 1947 he was made executive vice presi- 
dent, and in 1948 he was named president of General 
Petroleum, which is a Socony Mobil affiliate. 

“What is the key to success?” he is asked and facetiously 
he replies, “To look wise.” And, like Hawthorne’s Great 
Stone Face character, Robert L. Minckler has become a 
wise man. Why did he stay in the oil industry after his 
whirlwind turns with railroading, shipping, and utilities? 
“Energy consumption measures the standard of living and 
we are doing a job that increases the welfare of people.” 
But that sounds too pompous. Minckler’s personality is a 
kaleidoscope of whimsy and utter seriousness. “Where else 
can you risk a million dollars willingly one moment, hoping 
for a profit, and the next moment argue about % of a cent 
a gallon in price?” he asks 

Asked how it is that he Knows so many top-ranking oil 
men on a first-name basis, he says the war did it. Two weeks 
after Pearl Harbor, he was called to Washington as Director 
of Oil Supply in the newly created Petroleum Administra 
tion for War. “I got to know most of them during the 
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ROBERT L. MINCKLER 
President 
General Petroleum Cor poration 


critical wartime oil shortages on the East Coast,” he says, 
“and all of them before the fuel planning for the African 
landings was completed.” 

One of the greatest pieces of our time is “Under New 
Management,” a sweeping panorama of the economic phi- 
losophies that thread through the history of man. Bob 
Minckler wrote it, and delivered it as an address to several 
audiences in 1956. More than 30,000 copies were printed 
and mailed as a result 

To “What do you do on week-ends?” he answers, “Mostly 
loaf — and make notes.” He shows a lined-sheet tablet with 
hieroglyphics that only his secretary can transcribe. 

Some of these notes are written for his extensive work 
with management courses at several universities. At Cali- 
fornia Institute of Technology he is a trustee; at the gradu- 
ate School of Business, Stanford University, he is a con- 
sulting professor of business management; at the University 
of Southern California he is a lecturer in business manage- 
ment; at University of California, L.A., he is on the advis- 
ory committee for the graduate School of Business. 

Besides that he is a member of the important Advisory 
Board of the Hoover Institute on War, Revolution, and 
Peace; a trustee of the National Industrial Conference 
Board, and officer in a number of organizations. 

He married Marguerite Hughes in 1926 and they have 
a married daughter, Mrs. C. F. Waterman, and a son, 
Robert Alan, a graduate of Stanford School of Business, 
who is now with the Security First National Bank. 

Bob Minckler keeps alive the fiction that as president 
of a large corporation he has almost nothing to do (despite 
the fact that he seldom leaves the office until 6:00 p.m.). 
“I just walk down the hall and if anybody is working I 
go in and tell them they’re doing a fine job.” 

That may very well be the key to success 
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Most modern equipment - Most varied equipment - Widespread facilities for 


Custom Fabrication 


P ment D ‘meet Wield 


GENERAL AMERICAN TRANSPORTATION 


S LaSalle Str ( / 


A. End head being fitted to stainiess steel inner shell 7 feet in diameter, as seen from inside outer tank jacket. B. Tank car 88% inches 
in diameter being moved in Sharon plant by 25-ton overhead crane. C. Machine-cast manifold for 72 inch steam tube dryer being milled 
D. Rounding up a stainless steel inner shell for a tank for liquid oxygen. Rounding ring (outside) and spiders (inside) adjusted to form 
perfect circle. E. Finished welded seam being x-rayed. Vessel being inspected rotates on power rollers. F. Heat treating operation 
in the General American plant at Sharon, Pa 
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THE CONFERENCE TABLE 


A Manager’s Manager 
Our Petroleum Pro- 
file this month, R. L. 
Minckler, president of 
General Petroleum Cor- 
poration, teaches sev- 
eral management 
courses besides doing 
an excellent job of man- 
aging his company. At 
the right is a picture of 
a group of General Pe- 
troleum men taking 
President Ngo Dinh 
Diem of Viet-Nam, 
through the company’s 
Torrance refinery 
Beginning at left are A. 
E. Thompson, manager 
of General Petroleum’s Torrance refinery; President of Viet- 
Nam; and back of him the secretary of state for Public 
Works and Communications. At right is Mr. Minckler 


Thompson, Viet-Nam president 
and Minckler. 


An Unconvinced Stockholder 

Senator Young (D-Ohio), who votes for a 15 percent 
cut in depletion and says he will continue to, listed his 
stocks recently and he was a heavy investor in oil. He makes 
a strong argument for explaining the oil business to share- 
holders. Here are the ones who should send some literature 
to him. He owns 100 or more shares in Plymouth, Ashland, 
Socony, Phillips, Atlantic, Sinclair, Getty, Pure, Monterey, 
British Petroleum, and Equity. 


Broadcasts Annual Meeting 

For the first time the American people and company 
stockholders were able to hear an annual meeting of stock- 
holders when American Machine & Foundry Company 
broadcasts highlights of its meeting over the NBC Radio 
Network, it was announced by Morehead Patterson, AMF 
board chairman. 

The meeting was recorded and important portions were 
broadcast over the radio network on a 25-minute program 
entitled “This is AMF—Stockholders’ Meeting on the Air.” 

AMF pioneered in another unique form of stockholder 
communication in 1957 when it was the first company to 
use inter-city closed-circuit large screen TV to televise the 
annual meeting in New York to a gathering of stockholders 
in Chicago, with two-way audio-visual communications 
maintained throughout the meeting 


* Great minds discuss ideas, mediocre minds discuss events, 
small minds discuss personalities 


Import Decree Results Named 

The new government curb on oil imports will have a 
number of far-reaching effects on the industry. Business 
Week lists major possible results as follows: 

1. Prices both of domestic crude and of finished products 
will be under pressure to rise. 

2. If domestic prices climb, the result could be fatter 
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profits for integrated domestic companies and domestic 
crude producers — and thinner margins for the big inter- 
national outfits. 

3. With the U. S. importing less oil, skittish foreign 
prices may plummet further. Oil-producing nations such as 
Venezuela and the Arab countries may then demand a bigger 
share of company profits to maintain their revenues. 

4. U.S.-flag tankers should enjoy a sizable pickup in 
traffic, since only they are authorized to haul oil between 
U. S. ports. But foreign-registry ships now handling im- 
ported oil will be idled. 

5. Finally, the industry fears import controls might be 
the first step toward more government intervention, perhaps 
even including regulation of crude and product prices. 

The greatest beneficiaries of the program should be some 
inland refiners. Most of them applied for import alloca- 
tions even though by far the majority had never imported 
before. They can’t sell the allocations outright, but they 
can trade their quota of foreign oil for domestic crude - 
and probably reap a tidy profit from the internationals in 
doing so. 


* The past cannot be changed, the future is still in your power. 
—Hugh White 


Pay for Red Scientists 

After writing the editorial on Page A-4, we saw a news 
report that said scientists were going to be judged on merit 
rather than education. 

The Soviet Union’s elite army of scientific workers was 
warned that the mere possession of a doctor’s degree no 
longer would guarantee the holder a lifetime in the nation’s 
top salary brackets. 

Drastic changes in the system of wages and payments to 
the scientists, based on the quality of their work rather than 
on their doctorate titles, are being drafted. 

So the Reds move more strongly toward incentives based 
on results — the capitalistic method that works so well. 


* God gives every bird its tood, but He does not throw it into 
the nest. 


Mandatory Imports Approved 

Representatives of the Liaison Committee of oil produc- 
ing associations highly commended the imposition of the 
mandatory imports program by the Eisenhower administra- 
tion, and called it “absolutely essential to national security.” 
Hope was expressed that early improvement would be ex- 
perienced in restoring adequate exploration and drilling 
activity. Read the statement: “We believe that there is no 
sound basis for criticism of the program as injurious to free- 
world source countries, and are convinced that it will be 
generally recognized as essential to the objective of oil 
security for America and her free-world allies.” 
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How Many Live on Government Money? 


A fantastic total of more than 35 percent of the nation’s 
population today depends to a full or considerable degree 
for its subsistence on money paid out by all forms of gov- 
ernment in the United States. The amazing conclusion was 
drawn this month in a survey published by the Baxter Inter- 
national Economic Research Bureau. 

Disregarding any government support which agriculture 
or other industry receives, the survey came up with these 
figures: 


Number of People Living on Government Money 
(November 1958) 
A — Government Employees 
Federal, Civil 
Military 
State and Local 


2,194,000 
2,627,000 
5,831,000 


Total 10,652,000 


B — Unemployed, Receiving Some Support 
State and Bureau of Employment 
Security Programs 
Temporary State Programs 
Veterans’ Unemployment 
Programs 


1,556,000 
409,000 


60,000 
Total 2,025,000 


C — Defense Business, Ten Percent of 
Non-Agricultural Employees 
5,896,000 


Total A, B, C 18,573,000 


D — Social Insurance and Welfare 
Services 
For persons 65 and older— 
Old Age and Survivors’ Insurance, 
Railroad Retirement, Veterans’ 
Pensions, etc. 
Miscellaneous aid to dependent 
children, the blind, disabled 
persons, etc. 


8,500,000 


3,312,000 


Total 11,812,000 


Total A, B, Cc, D 30,385,000 


Projecting the percent of all Americans to the total 
number of workers, employed or unemployed, a total of 
more than 62 million Americans— or more than one in 
three —is shown to be indebted to government for the 
major part of subsistence. 

From Reese H. Taylor's letter to employees of Union 

Oil Company of California. 


New Fringe for the Fringe 

Employers were asked to finance the psychiatric treat- 
ment for clerks in California’s retail food stores. This ap- 
pears to be a very interesting fringe for those on the fringe. 
But the coverage is far too limited. What about the manager 
who is carrying on under hectic conditions and what about 
the customer tied up in frustration? 

In fact there’s no end to the coverage. After the retail 
food trade is taken care of it could spread to other busi- 
nesses — and to government, too. Who needs this benefit 
more than the diplomatic corps? Then, perhaps when our 
military and economic aid funds are distributed abroad we 
should add psychiatric benefits for foreign countries. 

Of course, we always get back to that eternal question, 
who is going to psychoanalyze the psychiatrist? 
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Tips on Public Relations 
Below are suggestions on public relations reprinted from 
PR Reporter: 


Tips for improving your relations with the press: 

1. See the right person on the newspaper, radio or tele- 
vision at the right time. Don’t take up their time when they 
are close to deadline. 

2. If the press asks you for information and gets it 
quickly and without qualifications, they'll use it. If you 
give any misinformation, you'll probably be written off as 
a news source. 

3. If you approach the press, don’t be offended when 
they check your story and perhaps add editorial viewpoints. 
That’s their job. 

4. Be sure the story has news value and deserves press 
attention before approaching them. 

5. Contact the press personally whenever possible. Mail 
releases only if forced to do so and try to follow-up mail 
releases with personal calls when time becomes available 

6. Keep your stories or quotes brief and to the point. 

7. Never ask or expect to be shown an advance copy of 
your stories. The editor feels he has a staff qualified to write 
the story correctly with the facts you provide. 

8. Furnish photographs when appropriate and attempt 
to provide different pictures for different media. 

9. Use news conferences sparingly. Save them for the 
big stories. 


Tips on developing a PR program: 

1. Make a thorough study of all operations and get opin- 
ions from various publics. 

2. Evaluate your findings. 

3. Outline your objectives. 

4. Translate into a clearly stated policy. 

5. Tell your hope of success. 


Tips on how to sell the program: 

1. Get the manager or president on your side and have 
him say so to the board. 

2. Have the board president present the main points of 
the program and ask you to fill in the details. 

3. Try to consult a few board members in advance and 
get them on your side. 

4. Make the presentation short. 

5. Emphasize the problem to be met and not 
program. 

6. Stress objectives. 

7. Use few and simple charts. 

8. Skip the PR jargon. 


lips for dealing with radio and television newsmen: 

1. Try to tell them in advance which portions of a speech 
or which parts of the program are most important and most 
newsworthy. 

2. Bear in mind that it takes more time to set up cam 
eras and recorders than it does for a newspaper reporter to 
be on the spot. Try to give radio and television adequate 
time and advance warning. 

3. Certain shows can use tapes or film clips. Explore your 
ideas in this respect with the news editor or reporter. 


* The only people who achieve much are those who want 
knowledge so badly that they seek it while the conditions are 
still unfavorable. Favorable conditions never come. 

C. S. Lewis 
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They Want More Gas 

Gas equipment sales for houses and business will 
top the 1958 total by nearly 15 percent, announced the Gas 
Appliance Manufacturers Association. February's shipments 
showed range deliveries up 16.4 percent, residential heating 
equipment up 34 percent, water heaters up 12.1 percent 
Evidently they are going to want gas for this equipment. Is 
gas production going up? It didn’t in 1958 


Reverses Crude Price Trend 

Union Oil Company of California has increased its posted 
prices on Four Corners crude by 70 cents per bbl. This 
reverses the reduction made one month before, March |, 
of 60 cents a bbl in the area. The company also announced 
its posted prices for California crude oils are increased from 
| cent per bbl for 15 deg gravity crude up to as much as 
60 cents per bbl for 40 deg gravity crude 


Sunray Bids for Suntide 

Sunray Mid-Continent Oil Company will offer to all 
stockholders of Suntide Refining Company, Corpus Christi, 
Texas, an exchange of one share of Sunray common stock 
tor three shares of Suntide common stock, it was announced 
by C. H. Wright, chairman. Conditions are that Sunray 
Mid-Continent obtain enough shares so it will own not 
less than 90 percent of Suntide 


Incentives for Companies 

A chart prepared by the Department of Commerce shows 
that the nation’s products were valued $179 billion higher 
in 1958 than in 1947, Of this increase, $125 billion was 
attributed to higher wages, $27 billion to higher taxes and 
$27 billion to other factors. Thus hikes in wages and taxes 
accounted for 85 percent of the rise. In this period, corpo- 
ration profits remained about the same. As we said in the 
editorial (Page A-4) company managements need some 
resources with which to build if they are to provide the 
jobs needed for an “exploding population.” 


Steel Mentions Wage Rise 

Robert C. Tyson, chairman of United States Steel Cor 
poration’s Finance Committee, has a word to say about the 
coming steel contract negotiations. He warned of the infla 
tionary effects of granting an “unearned” billion dollars to 
any segment of our economy. “If a group of people gets 
a billion dollars more they will spend more no argument 
If a group of people gets a billion dollars less they will spend 
less again, no argument. There is no way for the steel 
union group to get an unearned billion dollars more without 
others undeservedly getting a billion dollars less — except 
that an additional billion dollars be, in effect, printed up, 
and this is pure inflation. But if one gets more and another 
gets less, the total is unchanged. The notion that, by robbing 
Peter to pay Paul, the real purchasing power of Peter plus 
Paul will be increased is, in the vernacular, pure bunk 


Hires Political Manager 

Need for individuals in corporate management to face 
up to their political responsibilities, and to have their voices 
heard as individuals on issues which pose a threat to the 
best interests of American industry, was stressed by L. | 
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McCollum, president of Continental Oil Company. His 
statement was issued coincident with the appointment of 
Harold S. Skinner, associate general counsel, to the newly 
created position of assistant to the president and director 
of public affairs 

“Business corporations, as such, cannot engage in polit 
ical activity,” said McCollum, “but it is the responsibility 
of management as individuals to defend their companies in 
the political clinches and on issues which have a vital effect 
upon American industries.” He concluded, “I should like 
to emphasize that any political action we undertake will be 
strictly on an individual and non-partisan basis. Members 
of Continental's management expect to actively interest 
themselves in issues which affect the company and the oil 
industry in general.” 


Want to Buy Nuclear Materials? 

W.R. Grace & Company, Davison Chemical Division, has 
issued a price list for some of the nuclear reactor feed 
materials which are processed in the company’s new plant 
at Erwin, Tennessee. It is believed to be the first price list 
for such materials to be published by a private concern 
Here is what you can buy: 


Natural uranium metal $ 24.00/Ib 
Depleted uranium metal 4.85/Ib 
Depleted oxide 3.30/Ib 
1.6 percent enriched uranium metal 5.60/Ib 
1.6 percent enriched uranium oxide 6.75/Ib 


25 percent enriched metal 65.00/Ib 
Highly enriched oxide 100.00/Ib 


rices for outright sale; other rices are conversion charges since 
°*p f t t th I t 
y the Atomic Energy Commission can own enriched uranium 


Pricing Heads for ‘‘Fixing”’ 

On one side the S.11 bill to establish “Fair Trade” prices 
has weakened opposition. A law by which manufacturers 
will set retail prices might be passed. On the other side are 
the anti-trust laws to assure strong competition that makes 
price maintenance conspiracies illegal. It will take balancing 
on a tight pricing rope to keep from offending some regula 
tion. Senator Kefauver has a rerun on the S.11 hearings 
Several major companies favor the bill as a means of relief 
from price wars 


Retreat From State Companies 

Shares in a state-owned mining company in West Ger 
many put on the market were over-subscribed. The West 
German government has decided that public ownership of 
$1.7 billion in industries is incompatible with the free 
enterprise policies that have produced its great economic 
rise since the war. The stock was sold only to individuals 
with incomes under $3840 a year and was limited to 5 shares 
per person. Other sales of industries—including Volkswagen 
are planned 


World-Wide Petroleum Equipment 

At the Fifth World Petroleum Congress Exposition ex- 
hibitors from Europe will vie with those from U. S. to show 
the latest developments in equipment for the industry. 
British, French and other manufacturers are bringing in 
their newest equipment. One exhibit will include rocket 
launching pads. It promises to be a real show for science 
fiction writers as well as the petroleum industry 
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FLAT EFFICIENCY CURVE 
with PEERLESS Separators... 


PERCENT OF RATED CAPACITY 
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with Peerless Separators 






you can remove entrained 
liquids from process vapor 
lines and maintain a 


high efficiency over the 


SEPARATION EFFICIENCY -PERCENT 


entire range of flow. 


Top View of Internal Baffles 
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FORCE 


FORCES AT WORK 
The above illustration shows a top view looking down at two 
of the many internal separator baffles. Entrained liquid droplets 
ere caught in the pockets and drained down out of the gas 
flow ... thereby completely stripping the gas before it leaves 





the mist extractor. 


OTHER OUTSTANDING FEATURES OF PEERLESS SEPARATORS 
e Low pressure drop across mist extractor — less than 6” of water. 
e Compact and economical. 


e Vane units can be made easily removable. 





e Mist extractor and vessel can be made of any type material. Carbon 


PEERLESS steel mist extractors can be placed in a vessel and stress relieved 
MANUFACTURING COMPANY without damage. 
P.O. Box 13165 Dallas, Texas e Can be designed for any capacity or special requiremen. 


Representatives in All Principal Cities 


OVER 20,000 SEPARATORS and SCRUBBERS IN SERVICE 
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Pemex President Visits U. S. 

Mexican industrial “am- 
bassador” Pascual Gutier- 
rez Roldan, newly ap- 
pointed President of Pe- 
troleos Mexicanos (Pe- 
mex), addressed a group 
of 500 leading oil men in 
Dallas last month. A guest 
of Dresser Industries, Gu- 
tierrez Roldan talked in be- 
half of even greater indus- 
trial relations between 
Mexico and U. S. oil in- 
terests. He was introduced 
by Oklahoma’s Governor 
Edmondson 





President Gutierrez Roldan 


The Name Is Familiar 

Stockholders approved a proposal to change The Texas 
Company's name to Texaco. It is called that by a sub- 
stantial number already. The new name was formally taken 
on May | 


Stock Deals 

Directors of Continental Oil Company and San Jacinto 
Petroleum Corporation have approved the agreement under 
which Continental will acquire a two-thirds interest in 
San Jacinto, according to a joint announcement by L. F. 
McCollum, president of Continental, and Benno Schmidt, 
president of San Jacinto. 

Directors of Sunray Mid-Continent will exchange one 
share of Sunray common stock for each three shares of 
Suntide Refining Company common stock. Sunray will 
make the offer provided that a sufficient number of shares 
of Suntide common stock are tendered on the exchange, 
within the time designated, to enable Sunray to be the 
owner of not less than 90 percent of all of the issued and 
outstanding common stock of Suntide. 

Skelly Oil Company and Tidewater Oil Company are 


negotiating on a merger. Both Tidewater and Skelly are 
controlled by Getty Oil Company through intermediate 
holding companies. If the two big oil concerns should merge, 
the surviving firm would rank high among major petroleum 
companies in this country. Skelly had assets at the end of 
1958 of $380,080,240, and Tidewater $810,731,000. 


“Oil Woman of Year’’ Chosen 

A fuels technologist in Par. 
the research and develop- ve 
ment department of Phil- 
lips Petroleum Company, 
Bartlesville, is the “Oil 
Woman of the Year” — 
and will be honored as such 
at the International Petro- 
leum Exposition. 

Mrs. Elizabeth Aldrich gg 
Bridgeman is the winner, es 
chosen by a panel of top 
oil industry executives. The 
Desk and Derrick Club of 
Tulsa was the sponsor of 
the contest, in cooperation 
with the IPE. 

Receiving honorable mention in the contest were Miss 
Irma Cline, owner of Petroleum Business Services, Hobbs, 
New Mexico; Mrs. Bernice W. Cleere, oil editor, Standard- 
Times, San Angelo, Texas, and Mrs. Margaret Applegate 
Kitchen, senior geologist, Sun Oil Company, Mount Pleas- 
ant, Michigan. 

This is the second IPE “Oil Woman of the Year” award. 
The first went to Ernestine Adams of Dallas, management 
editor of The Petroleum Engineer, at the 1953 exposition. 

Mrs. Bridgeman, holder of a master of science degree 
from Tulane University, New Orleans, is credited with many 
contributions to the industry. She has authored or co- 
authored 27 papers analyzing the fuel gum and vapor 
pressures which are characteristic of gasolines under various 
conditions in the automotive and aviation fields. 





Elizabeth Bridgeman 











May 18-20—Instrument Society of America, 
1959 fifth annual symposium, Shamrock-Hil- 
ton Hotel, Houston, Tex. 

May 25-28—American Society of Mechanical 
Engineers, design engineering conference, 
Philadelphia Convention Hall, Philadelphia, 
Pa. 

May 27-29—Gas Technology Short Course, 
Texas College of Arts and Industries, Kings 
ville, Tex. 

May 27-30—API Division of Refining, mid-year 
meeting, Statler Hotel, New York City, N. Y 

May 31-June 6—Fifth World Petroleum Con- 
gress, Coliseum, New York City, N. Y. 

June 2-4—Appalachian Underground Corrosion 
Short Course, University of West Virginia, 
Morgantown, W. Va. 

June 3—National Petroleum Radio Frequency 
Coordinating Assn. meeting, Mayflower 
Hotel, Washington, D. C. 
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June 4-5—American Petroleum Institute, cen- 
tral committee on radio facilities, Mayflower 
Hotel, Washington, D. C. 


June 7-12—API! Division of Production, mid 
year committee conference, Brown Palace and 
Cosmopolitan Hotel, Denver, Colo 

June 9-10—Petroleum Electric Power Associa- 
tion, annual meeting, Hotel Galvez, Galves- 
ton, Tex. 

June 10-13—American Association of Petro- 
leum Landmen, annual convention, Skirvin 
Hotel, Oklahoma City, Okla. 

June 14-19—Society of Automotive Engineers, 
summer meeting, Chalfonte-Haddon Hall, 
Atlantic City, N. J. 

June 15-17—Interstate Oil Compact Commis- 
sion, midyear meeting, Roosevelt Hotel, New 
Orleans, La. 

June 22-24—Canadian Gas Association, an- 
nual meeting, Empress Hotel, Victoria, B. C., 
Canada. 


June 24-25—Western Petroleum Refiners Assn., 
Mid-Continent regional technical industrial 
relations meeting, Broadview Hotel, Wichita, 
Kan 


Aug. 9-12—ASME-AIChE, heat transfer con- 
ference, University of Connecticut, Storrs, 
Conn. 

Aug. 10-13—Society of Automotive Engineers, 
West Coast meeting, Hotel Georgia, Van- 
couver, B. C. 

Sept. 15-17—Texas Mid-Continent Oil & Gas 
Association, annual meeting, Rice Hotel, 
Houston, Tex. 

Sept. 16-18—National Petroleum Association, 
annual meeting, Traymore Hotel, Atlantic 
City, N. J. 

Sept. 20-23—American Society of Mechanical 
Engineers, petroleum mechanical engineer- 
ing conference, Rice Hotel, Houston, Tex. 

Sept. 23-24—Western Petroleum Refiners As- 
sociation, Rocky Mountain regional technical- 
industrial relations meeting, Henning Hotel, 
Casper, Wyo. 

Sept. 27-30—API, executive committee of 
board of directors, Greenbrier Hotel, White 
Sulphur Springs, W. Va. 

Sept. 29-30—Western Petroleum Refiners As- 
sociation, management seminar, Western 
Hills, Wagoner, Okla. 

Oct. 4-7—Society of Petroleum Engineers of 
AIME, annual fall meeting, Dallas, Tex. 
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Good Wells Make Good News 


A Monthly Report on Wells That Are Now Worth More 
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Every day Dowell engineers develop profit-building new ways to use acid to 
help operators get better production from oil and gas wells. Here are four 
examples: 


®St. Landry Parish, South Louisiana (0ld Gas Well) Production fron 
the tight Miocene sand between 9533 feet and 9543 feet was only 1600 
mcfd, with 62 barrels of distillate per million. With the help of the 
Dowell engineer, the operator selected a treatment consisting of 2500 
gallons Super Mud Acid and 1500 gallons 15 per cent inhibited acid. 
Both acids had a Dowell silicate control agent added. This treatment 
was selected because of past success using about 200 gallons Super Mud 
Acid per foot of pay. After clean-up, gas production rose to 2400 mcfd. 
The $1725 treatment paid out in two weeks. 











® Hansford County, Texas Panhandle (New Gas Well) This wildcat was 
completed through perforations from 6535 to 6546 feet. Producing zone 
was the Atoka lime. Before treatment, the well tested 1250 mcfd. Dowell 
acidized using two strengths of acid with silicate control and demul- 
sifying agents added. 5000 gallons of 7% per cent acid was followed 
by 6500 gallons of 4 per cent. Treatment was down casing at 9 bpm. 
After well had cleaned up, it tested 4000 mcfd. 








™ Carter County, Oklahoma (New 0il Well) Before treatment, this well 
tested only a show of oil. It had been completed into the highly reac- 
tive Upper Chimney Hill lime from 7912 to 7922 feet. The operator called 
Dowell. 7500 gallons of Retarded Acid were used in a treatment to open 
up a larger drainage area. After clean-up, the well tested 14 boph. 











® Southern Alberta. Canada (Water Disposal Well) This old oil well was 
originally completed open hole in the Madison dolomite from 8557 to 8790 


feet. After depletion, the operator wanted to convert it to water in- 
jection, but well would not take water at 2000 psi. Well was corroded. 
Also iron hydroxide precipitate had resulted from previous acid jobs, 
and deposits of paraffin and other heavy hydrocarbons were suspected. 
To treat all problems simultaneously, Dowell recommended Stabilized 
Acid and magnesium pellets. 300 pounds of pellets in gelled water were 
followed by 1000 gallons Stabilized Acid. After clean-up, well took 
water on vacuum. 








In some wells, tailored acid treatments by Dowell have succeeded where all 
other stimulation efforts have failed. Whatever your production problem, 
call your Dowell representative. He may be able to save a well that would 
otherwise be abandoned. For full information, call any of the 165 Dowell 
service points. In Canada, call Dowell of Canada, Ltd.; in Venezuela, United 
Oilwell Service. Dowell, Tulsa 1, Oklahoma. 


Services for the oil industry <> 
DIVISION OF THE DOW CHEMICAL COMPANY 
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CONTINUOUS FLOW OF METERED OIL! 


This newest addition to the BS&B PHANTO-GAGER 
line of LACT units was recently put into service on a Texas 
Panhandle lease. Unlike other positive volume type metering 
systems, this unit has the unique advantage of delivering 
a continuous flow of metered oil to the pipeline. 


In addition to eliminating the cycling of the pipeline 
pump, this PHANTO-GAGER, because of its completely 
closed system, conserves more of the lighter hydrocarbons 
and increases the gravity of the crude delivered. It also elimi- 
nates the necessity for additional crude storage facilities. Ne " - 
Your BS&B Man will gladly help you work out details MOR Exapcs oF proouct renot® 


for a similar installation on your lease. Why not call him now? 


BLACK, SIVALLS & BRYSON, INC., DEPT, 1!-C5 P.O. BOX 1714, OKLAHOMA CITY 





What we already know about your 1963 car 


The engine of your 1963 car will be lighter and will 
give you improved performance . . . including better 
gasoline mileage. 

We know this because Standard’s scientists are already 
developing gasolines of the future. To test them, we use 
experimental engines installed in current model cars. The 
engines are obtained from auto makers and modified in 
our laboratories to match engine design forecasts. 


These future fuels get the toughest possible workout - 
on the road, as well as on this “indoor highway.” Here, 
at the touch of a button, we can create almost any kind 
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of weather or driving situation a car might encounter. 
Gasolines are tested at varying speeds and engine loads 
to simulate mountains, traffic and freeways . . . under 
climatic conditions ranging from 120° desert heat to 
40° below zero cold. 

Your car of the future may never take such punishment 
But if it does, we'll be ready with gasolines that will 
deliver all the power and performance built into its engine 
Research that leads to new and improved gasolines is 
one of the ways the people at Standard are planning 
ahead to serve you better. 











CLARK 


CLARK BROS. CO 
compressors and 
gas turbines 





DRESSER DYNAMICS 
IVISION 


advanced scientific research 
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HERMETIC SEAL 
TRANSFORMER CO 
electronic transformer 

development- manufacture 


TURBODRILL DIVISION 
downhole drilling 
engines 
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DRESSER 


DRESSER-!DECO 
COMPANY 
steel structures 


DRESSER MANUFACTURING 
DIVISION 
and buildings couplings and rings 
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eo pEcoy LANE@G)WELLS 


THE GUIBERSON 
CORPORATION 


oil tools, molded IDECO, INC LANE-WELLS COMPANY 
rubber products complete drilling rigs technical oilfield services 


THE DRESSER COMPANIES INVITE YOU TO VISIT THEIR 
EXHIBITS AT THESE IMPORTANT 1959 EVENTS! 


INTERNATIONAL PETROLEUM EXPOSITION 5th WORLD PETROLEUM CONGRESS 


May 14 to 23, 1959 
Tulsa, Oklahoma 


Silver Lane at Skelly Drive 


on Exposition Grounds 


YOUR DRESSER FRIENDS ARE LOOKING FORWARD TO SEEING YOU DURING 


May 30 to June 5, 1959 


New York City Coliseum 


Phone Western Union Convention Operator 
WOrth 2-7192 about Dresser men at the Congress 


THESE SHOWS! 
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Magcobar. 


MAGNET COVE ROOTS-CONNERSVILLE 
BLOWER DIVISION 
drilling mud pumps of various blowers, meters, 
and chemicals types vacuum pumps 


BARIUM CORP PACIFIC PUMPS, INC 


Be sure and visit the Dresser exhibits and learn why you 
can count on Dresser to pace the technological changes 
in your field. The 15 Dresser operating units, working 
individually or as company teams, provide a group 
of research, engineering, and manufacturing services 
known as the Dresser Plus # ...the mark of superior 
equipment and technical services which have become 


standards of comparison throughout the world. 
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Seely Suc. 


SOUTHWESTERN 
INDUSTRIAL ELECTRONICS WELL SURVEYS, INC 
rock bits and seismic and nuclear and 
oilwell drilling tools electronic instruments electronic research 


SECURITY ENGINEERING 
DIVISION 


BDSOSTRIES, inc. 


Ol * GAS 
EQUIPMENT AND | cyemicai 


TECHNICAL SERVICES | ELECTRONIC 
INDUSTRIAL 


P.O. BOX 718 © DALLAS 21, TEXAS 





Wire rope and oil tell closely parallel 


stories of growth and progress, so close, 
in fact, that one story is incomplete with- 
out the other. Virtually from the begin- 
ning, Roebling’s role in petroleum pro- 
duction has been significant in that we 
have manufactured and supplied the 
finest wire rope available at any given 
time during most of the first fantastic 
hundred years of oil. 

Look at the amazing strides. Sixty- 
nine ft hole in 1859! 25,000 fe in 1959! 





And Roebling is right in step. Today, it 
is Roebling Royal Blue Wire Rope, the 
strongest, toughest rope ever produced 
Made from Type 1105, extra 
strength improved plow steel rope wire, 


Royal Blue a 


high- 


on the job Its extra 


always 
* been in the 


picture 


resistance to abrasion, shock, impact, 
crushing and fatigue combine to give it 
a 15) higher catalog strength than 
standard wire rope 

As for the next hundred years! Well, 
whate ver the s| rade Name of the Roe- 
bling rope being used, you can be sure 
that it will be the best rope for the job. 


ROE BLING PRY 


Branch Offices in Principal Cities 
Subsidiary of The Colorado Fuel and Iron Sema 
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13th Annual Report Survey 


1958 Revises Industry’s Pattern 


Because earnings declined, com- 
pany organizations went all out for 
“Operation Efficiency” and for the 
first time in a decade there is a chance 
to break the down trend of the profit- 
sales ratio, which fell to new low last 
year... Gains for first quarter earn- 
ings outstrip volume increase. Capital 
outlays, delayed in 1958, are working 


IN 1958 the petroleum industry took 
on a streamlining job and now looks 
to results of more efficient operations 
in 1959. 

Annual reports of 75 companies 
show that 1958 was a fact-facing 
ordeal. It closed with profits down 21 
percent from 1957 and revenues off 3 
percent. 

The Suez Canal episode was still 
with us like a vicious old-man-of-the- 
sea. Over-supply set tight on weighted 
shoulders. It slowed circulation and 
spread irritation 

In its annual report American Petro- 
fina recalls that product prices and 
competitive practices, disregarding cost 
factors, deteriorated to destructive 
levels. “Over-production of crude oil, 
unrestricted product imports, surplus 
inventory accumulations in conse- 
quence of excess refinery runs, and a 
reduction in demand aggravated by an 
economic recession created a chaotic 
situation.” 

Sinclair’s report stated that “Since 
the petroleum industry came of age 
there has never been a time when it 
was not confronted with problems 
urgently demanding solution. Its cur- 
rent family of problems stemming to a 
considerable extent from political sit- 
uations at home and abroad appear 
more numerous and complex than 
usual.” 


Miss Adams is Management Editor 
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Ernestine Adams 


The message goes on to name the 
political hazards: “Percentage deple- 
tion allowance, oil imports, investiga- 
tions by government agencies that seem 
to be contradictory in their purposes, 
the retroactive increase in income tax 
rates in Venezuela.” 

Republic Natural Gas Company 
pointed out in its report that the over 
supply all but eliminated the justified 
but much publicized price increase of 
January, 1957. No noticeable decreases 
in cost of production have accompained 
the crude price reduction, added Re- 
public. 

Carter Oil Company, one of the few 
that increased its profiits over 1957, re- 
minded readers, “The profits are largely 
due to the sale of lower cost crude oil 
found years ago. The increasing diffi- 
culty of finding reserves, coupled with 
the generally upward trend in all costs, 
has raised the cost of finding, develop- 
ing and producing to the point where 
there is little, if any, profit at today’s 
crude prices in reserves found cour- 
rently. This is true for the domestic 
industry as a whole.” 

Going back to the time of the re- 
opening of the Suez Canal in 1957, 
Cities Service describes the situation 
this way: “The overseas demand for 
American oil stopped abruptly. Many 
domestic petroleum companies failed 
to adjust their operations accordingly 
Inventories piled up. Excess supplies 


back to 1957 peak. Estimates point 
to 8 percent rise this year .. . 

Interest in foreign operations con- 
tinues despite set-backs, shifting 
world conditions, and higher taxes... 
Domestic regulations and taxes ex- 
pand faster than those outside U. S., 
influencing decisions on foreign oper- 
ations and mergers. 


were dumped at distressed prices. Local 
price wars flared up over wide areas 
Cut-throat competitive practices were 
the order of the day.” 


Prices Slide 

Of course the main symptom of 
oversupply was the slump in the indus 
try’s earnings. Cut down as they did on 
the number of producing days in this 
country and on imports by the volun 
tary import allocation, there was still 
too much for the demand. Sun ex 
plains how its revenue was affected 

“For example, gasoline prices in 
Sun's marketing territory averaged onc 
cent a gallon less last year than in 1957 
Allowable production days in Texas 
last year totaled 122, compared with 
171 in 1957 and 190 in 1956. Those 
two facts, it is estimated, depressed 
Company revenue last year by approxi 
mately $30,000,000.” 

U. S. companies involved were af 
fected by foreign operations also. As 
Anderson-Prichard explained 

“Another factor contributing to the 
decline in earnings for the year 1958 
was less income from a net profits in 
terest in the National Iranian Oil Con 
sortium. For the year 1957 income 
amounting to $625,000 was reported 
Last year’s report stated that additional 
capital expenditures were scheduled to 
be made during 1958 and these would 
have to be recovered before the 
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What Happened to Prices 


190 
185 
180 


1954 1955 


CRUDE OIL 


1956 1957 1958 


Sinclair Oil presents this dramatic chart in its report on price trends 


company could expect to receive any 
additional funds. The anticipated ex- 
penditures were made, but by the end 
of the year had been fully recovered 
and the company realized $197,000 
during 1958.” 

Continental Oil Company which had 
an increase in profits over 1957, ex- 
plained its good fortune this way: 

“The primary factors contributing to 
the improvement in earnings in 1958 
were a 2.2% increase in crude oil pro- 
duction, significant reductions in over- 
head and operating expenses, and a 
decrease of $17.1 million in intangible 
drilling which Continental 
charges against current earnings. In- 
tangible drilling costs amounted to 
$33.9 million in 1958 and to $51.0 
million in 1957.” 

Increases in Conoco’s crude oil pro- 
duction were from non-prorated states 

Prices bothered the Louisiana Land 
and Exploration Company. Although 
the company produced more oil than in 
1957, average price per barrel received 
during 1958 was $3.28, compared with 
$3.33 received during 1957. In August, 
1958, a reduction in crude prices 
dropped the average down to about 
$3.21 per barrel. 


costs, 


Influence of Imports 

As Ashland Oil and Refining said in 
its annual report, “The allocation of 
import quotas of crude oil is the most 
controversial subject affecting the oil 
industry today. So long as there was 
substantial price parity between foreign 
and domestic crude oil, the refiners of 
domestic oil were affected only in 
directly, but now that foreign crude oil 
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has become generally available in both 
world and domestic markets at prices 
which are substantially lower thar 
domestic oil, the allocation of import 
quotas has become an allocation of re- 
fining profits and thus an allocation of 
domestic markets.” 

Tidewater suffered drastically from 
import restrictions With almost the 
same revenue as in 1957 (only 7 per 
cent less) profits dropped from about 
$35.0 million to $2.6 million. Said its 
annual report, “Tidewater has suffered 
severe economic penalties under the 
government's program to restrict im- 
ports of petroleum into the United 
States. This has affected the company 
in several ways. The most obvious 
effect of the forced cutback in Tide- 
water's crude oil imports was that high 
priced domestic crudes had to be pur 
chased and substituted for lower-priced 
crudes formerly imported to the Dela- 
ware Refinery. In addition, the refinery 
was placed in the position of not being 
permitted to utilize fully the special 
facilities designed for processing low 
grade crudes.” 

On the other side, such companies 
as Woodley Petroleum regretted that 
allowables of North American pro- 
ducers continue to decline to make 
place for increased imports. “Obviously 
the soundness of the economic struc 
ture of oil-producing companies in both 
the United States and Canada depends 
directly upon import control by the 
Federal Government,” read its report 
This was written before mandatory 
controls were announced 

Woodley management went on t 
say “It is not unimportant to considet 


these sources from a standpoint of their 
dependability in the long range, and 
especially in the event of war. Some of 
these sources will be available to us in 
the event of war and others will not.” 

Universal Consolidated blamed re- 
ductions in crude oil prices on the con- 
tinued importation of foreign oil and 
products. However, the company was 
hopeful that governmental action will 
tend to restore California crudes to a 
realistic price structure. “Your com- 
pany still has shut in approximately 600 
bbl per day of low gravity crude oil due 
to lack of adequate market,” Universal 
told shareholders 

Jersey Standard was exercised over 
the reduction of heavy fuel oil imports 
Read its report: 

“Our government recently imposed 
mandatory controls upon imports of 
crude oil and petroleum products into 
the United States. The basis of alloca- 
tion for crude oil and finished oils will 
reduce the amounts imported by Jersey 
affiliates. The allocation method is, in 
our estimation, seriously inequitable 
The inclusion of heavy fuel oil under 
the control system is particularly re- 
grettable. Heavy fuel oil is widely used 
as a source of power in industry and 
electric generating stations and for 
heating large buildings. Because of the 
cost factors involved, not enough of it 
is made by domestic refineries to meet 
domestic demand, and imports have 
long served to provide the balance re- 
quired. Reduction in the availability of 
heavy fuel oil would leave many con- 
sumers with no choice except to curtail 
activities or to turn to higher-cost 
sources for heat and power.’ 

Only Bishop Oil Company men 
tioned the hint of price control. Said 
that firm’s report “Partial remedy of 
the situation is promised by the Presi- 
dent’s mandatory order to restrict the 
imports which have been discouraging 
exploration and development by driv- 
ing prices down. The order also re- 
Stricts ‘unnecessary’ increases in the 
price of crude oil, permitting supple- 
mentary imports if a marked rise in 
price should occur.” 


Foreign Operations 

In Table 3 of oil and gas operations 
we have an asterisk before the com- 
pany’s name if that company has 
foreign relations. By going down the 
left side you can see the great majority 
of the companies on our list operate 
abroad as well as in the United States 
This includes small companies as well 
as large ones. Kendall Refining Com- 
pany, for instance, states in its report 
that the Peruvian company in which 
they have about 10 percent interest 
maintains production at the level of 
about 2000 bbl per day. The addition 
of another tow boat and barges is ex- 
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pected to allow more oil to be produced 
and sold in 1959 

White Eagle report says “It seems 
clear that foreign oil will remain a 
significant part of the U.S. supply and 
that foreign oil markets are growing 
at a more rapid rate than the domestic 
market.” Therefore, the company’s 
principal areas have been designed to 
capitalize upon the search for foreign 
oil, as well as to maintain domestic 
production through methods which 
avoid many of the accelerating costs 
ind risks of exploration 

Kerr-McGee Oil Industries stated 
‘Income from foreign drilling con- 
tracts became an important revenue 
source, offsetting to some extent the 
decreased from domestic 
drilling.” 

One of the companies that has been 
Outstanding in foreign operations is 
Signal Oil and Gas Company. The 
merger with Hancock Oil in 1958 
brought Signal’s ownership of Ameri- 
can Independent Oil Company up to 
30.16 percent. This company (Amin- 
oil) operates in the Kuwait-Saudi 
Arabia neutral zone 
in the Iranian Oil Consortium, and in 
Venezuela, Guatemala, Boliva, and 
Argentina 

One of the small companies to be- 


revenue 


Signal is also 


come interested in foreign operations 
is Blackwell Oil and Gas Company 
It has one concession in Bolivia 
acquired in 1958 and the report states 
“We are continuing to investigate other 
appropriate foreign areas.” 

[Two former 
have recently begun operations outside 
the United States. Plymouth Oil Com- 
pany’s report goes into its reasons 

“This policy was initiated and im 
plemented to make the Company more 
competitive, afford it a share of grow- 
ing world markets, and partially allevi 


domestic companies 


ate the effects of restraints on our 
production in Texas and other major 


producing areas of the United States 


“In 1956, 94% of the Company's 
crude oil production came from Texas 
In 1957, this figure declined to 91% 
In 1958, as the program became 
progressively more of a reality, only 
84% of crude production came from 
Texas. In January of this year, the fig- 
ure was down to 79%. 

“The need to seek reserves in Canada 
and elsewhere outside the United 
States is reflected in the fact that in 
1958 the number of allowable produc- 
ing days in Texas was only 122.” 

Standard Oil (Indiana) said its ven- 
ture into foreign areas was “motivated 
by still another consideration. As our 
business grows, the need for our own 
production becomes ever more impor- 
tant. Currently our Company’s require- 
ments for crude oil substantially 
exceed our own production. In the long 
range we believe it is essential for our 
Company to own or control the major 
part of its crude sources so that it will 
not be dependent on competitors for 
raw material. 

“Our aim is to make our Company 
more profitable, and we believe that 
foreign operations will help to do that 

not this year, nor next, but within 
the reasonable future.’ 

\ little longer in foreign operations 
Ohio Oil Company this year reported 
It was over ten years ago that the 
decision was made to venture into 
foreign lands, in the search for oil re- 
serves. Our first production in Canada 
was obtained in 1949 and it has been 
growing steadily. During the past few 
years we have been accelerating our 
exploration in other foreign countries, 
and we have been encouraged for the 
first time by discoveries in Libya and 
Venezuela.” 

Argentina operations were men 
tioned in several annual reports for the 
first time. Union Oil Company of 
California explained its agreement with 
that country’s government in which it 
S to take on an oil exploratory contract 


ALLOWABLE PRODUCING DAYS—Texas 


General Crude Oil Company presented graphically the ‘corrective 
action taken by the Texas Railroad Commission 
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Billion $ Companies 


Eight companies in the petroleum 
industry have a net worth or 
stockholders equity of more than 
one billion dollars. Here they are 


Company Net Worth 


Jersey Stan $6,547,000,000 
Socony Mobil $2,445,106,000 
Gulf Oil $2,441,297,000 
Texaco $2,283,742,000 
Standard Ind. $2,076,856,000 
Standard Cal. $1,990,210,000 
Phillips $1.515,498,000 
Shell $1,239,779,000 
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‘Under this agreement Union has 
contracted to explore and develop two 
areas, totaling four million acres, in a 
previously undeveloped section of the 
oil producing Comodoro Rivadavia 
Basin. Initially, we will spend $5 mil 
lion within five years for exploration 
The maximum term of the contract ts 
27 years. The agreement provides that 
Argentina will buy all the oil produced 
at prices related to world markets 
Union will have the option to repur 
chase production in excess of Argen 
tina’s requirements. Active exploration 
was started in October, 1958.’ 


Young Companies 

Several companies organized in 
recent years have been added to our 
annual reports survey. To combat 
mereers 
petroleum industry, there are always 


which are common in the 


new companies springing up to take the 
place of those that disappear so far as 
names are concerned 

One of these with a good showing ts 
Coastal States Gas Producing Com 
pany, organized three years ago. This 
producing company had a 36 percent 
rise in its total revenue and 46 per 
cent gain in earnings in 1958 over 
1957. Slightly more than 50 percent of 
its earnings are in gas gathering 

A five-year-old company, Aztec Oil 
ind Gas, was able to show striking 
gains in revenue and net income. Also 
a producing company, it has built up 
considerable reserves in its short exis 
tence. Unlike the average company in 
1958, its net oil production more than 
doubled over 1957. However, its net 
gas production dropped below both 
1957 and 1956 

Another five-year-old company is 
Three States Natural Gas Company 
which managed to show an upturn i 
earnings. Income is from oil and gas 
production 

A refining company tn its sixth year 
is International Refineries, Lnc., which 


is just a few miles south of the Great 
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TABLE 1. FINANCIAL STATISTICS OF U. S. PETROLEUM COMPANIES FOR 1958. 
Income— Add (000) Taxes— Add (000) Per common share issued 


~ Common ——— 
Net Excise stock Price Equity Divi- 


Gross 


1958 


102,782 
70,901 
69,534 
12,718 

280,125 

542,131 

4,330 
2,283 
1,484 

320,657 

68,265 

1,029,626 
15,393 
3,069 
33,322 

671,470 
91,634 
67,759 
28,448 


Company 


Amerada $ 
American Petrofina 
Anderson- Prichard. 
Argo Oil 

Ashland? 

Atlantic 

Aztec Oil & Gas 
Bishop Oil 
Blackwell 
British-American 
Champlin 

Cities Service 
ClarkORR 
Coastal States 
Colorado 0 & G 
Continental 
Cosden 

Delhi- Taylor 
Douglas Oil’ 


Ww 


1958 


$ 22,485 
126 
3,846 
4,921 
10,332 
33,825 
2,098 
156 
102 
20,518 
7,309 
44,891 
1,423 
1,001 
576 
47,465 
5,193 
(1,607 
67 


Direct 


1957 


$ 12,392 
1,008 
1,382 
1,474 

16,320 
18,108 
175 


1958 


7,557 
1,418 
1,716 
1,296 
8,050 
15,495 
183 
115 


19,169 
800 
23,853 


145 
733 
22,927 
9,427 
1,161 
178 


ori 


1958 


82,520 


59,525 
7,921 


4,812 
69,432 


5,803 
6,063 


1000 
shares: 


$ 6,313 
6,977 
1,645 
2,000 
5,735 
9,010 
2,394 

563 
3,280 
12,119 
4,126 
10,729 


1,446 
3,067 
19,663 
2,584 
5,317 
1,151 


12/31 12/31 


1958 1958 


$103%< § 25.68 
11h 8.56 
30° « 36.30 
15.64 
20.89 
55.35 


Net 
income 


$ 3.56 
0.02 
2.08 
2.52 
1.51 
3.61 
0.88 
0.28 
0.03 
1.69 
1.70 
4.18 
0.99 
0.69 
0.00'2 


Direct 
taxes 


$ 0.00 
0.20 
1.04 
0.65 
1.40 
1.72 


0.08 
0.20 


1.58 
0.19 
2.22 


0.10 
0.24 
1.17 
3.65 
0.31 
0.15 


dends 


$ 2.00 


0.10s 
1.20 
1.29 
1.00 
2.00 
A 
0.20 


1.00 
1.00 
2.40s 


none 
nene 
1.60 
1.00 


50 1,896 0.25 
140 


204 


755 

512 
182 
776 
7,100 
2,861 
12,873 
329,533 
11,845 
3,008 
1,397 
433 

71 

755 
5,379 
2,021 
17,367 
1,269 
2,478 
2,758 
360 
32,156 
84,237 
4,588 
28,822 
1,892 
3,101 
20,094 
9,052 
116,563 
17,483 
49,473 
27,687 
156,786 
3,031 
3,781 
257,759 
117,775 
562,475 
24,044 


9,858 
4,068 
2,544 
29,434 
24,582 
11,876 
33,422 
2,769,377 
40,762 
6,427 
29,405 
15,947 
2,929 
20,012 
137,649 
58,658 
32,855 
19,452 
21,886 
28,585 
1,943 
274,401 
1,072,867 
86,250 
478,296 
49,955 
16,328 
258,208 
56,483 
1,674,132 
148,871 
1,201,721 
255,661 
2,932,794 
53,144 
9,693 
1,688,527 
1,882,441 
1,712,257 
358,000 
724,032 
372,285 
13,271 
111,372 
2,475,630 
18,466 
23,592 
4,493 
552,944 
11,695 
412,592 
34,854 
&,572 
13,533 
7,658 
7,916 


Drilling & Exp 
Eason 

Fifteen Oil 
Frontier Refining 
General American’. 
General Crude 
Getty Oil 

Gulf Oil 

Honolulu 
Hugoton 

Husky Oil? 
International Ref.’. 
Intex Oil 

Kendall Refining 
Kerr: McGee® 
Leonard Refineries’. 
La. Land & Expl 
Midwest Oil 
Monterey’ 
Murphy Corp 
Nortex 0 &G 
Ohio Oil 

Phillips 

Plymoutt 

Pure Oil 

Quaker State 
Republic® 
Richfield 
Shamrock 

Shell Oil 

Signal O& G 
Sinclair 

Skelly Oii 

Socony Mobil 
South Penn 
Southland Royalty 
Standard Calif 
Standard Ind 
Standard N. J 
Standard Ohio 
Sun Oil 

Sunray Mid-Con 
Sunset International 
Superior® 

Texas Co 

Texas Guif 

Texas Pac.C & 0 
Three States N. Gas 
Tidewater 

TXL Corp.'° 
Union Calif 

Union 0 & G, La 
Universal Consol 
White Eagle® 
Wilcox Oil 
Woodley Pet 


0.02 
363 0.50 
1,294 0.16 0.30 
1,050 0.25s 
3,048 : 0.35s 
1,848 
16 004 


1,688 
1,161 


3,271 
209,111 
4,877 


2.50s 
2.00 
2.65 


428,736 


1,742 
550 
335 
176 

1,069 

1,457 

2,587 

10,479 

2,696 

1,200 


2,891 
28,196 
5,938 


12,830 
45,546 
680 
1,783 
3,031 


14,756 
2,588 
66,214 
7,182 
59,912 
13,478 
143,018 
2,788 
1,750 
98,437 
64,746 
805,700"! 
15,851 


33,280 
116,000 
16,368 
106,887 
5,603 


67,236 
7,400 
287,765 
17,435 
226,309 
27,593 
320,000 
5,224 


213,922 
368,861 
548,600 
77,416 
32,061 19,512 167,972 
40,664 20,663 41,418 
407 2 2.70 
16,551 9,370 8,662 1755 322.34 
310,168 153,745 116,210 436,909 855, 39.11 
3,973 2,490 2,273 323, 10.48 
6,231 2,431 1,856 18.82 


587 
11,731 15,747 100,929 


2,616 
3,746 1,537 1,085 
18,356 16,703 79,917 
65 231 
1,321 


24,999 
1,418 
75 


8,141 
2,173 
70 
234 238 
368 


445 
910 + 
3,094 6 355 

TOTALS $31,780,536 $2,591,704 —21 $2,139,653 $1,920,793 $3,974,881 $4615°< 

Plus stock dividend Year ends May 31. ‘Inc. capital gains of $1.4 million in 1957 
() Loss ‘Income refund of $4,627,000 from loss carry ‘Year ends March 31, 1958 and 1959 
+Not including payroll taxes Year ends November 30. 
tIissued 1958. 'tNot including import duties of approx 
1 “he e fro 1957. lion each year. 
~ A. cas — 30 Preferred stock dividends deducted 
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3.77 
$196.27 $112.06 $80.04 


67! 


back 
Year ends August 31. 
Year ends September 30 
Year ends April 30. 


$1 bil- 
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TABLE 2. CAPITAL ASSETS, CAPITAL EXPENDITURES, AND CHARGE-OFFS. 
At end of fiscal 1958 Depreci- 
ation 


- Capital and exploration 
Working Longterm Stockhidrs depletion, 


Years Gross fixed “Net fixed expenditures’ $1000 


Company 


Amerada Petroleum 
American Petrofina 
Anderson- Prichard 
Argo Oil Corp 


Ashiand Oil & Refining Co 


Atlantic Refining Co 
Aztec Oil & Gas Co 
Bishop Oil Co 
Blackwell Oil & Gas 
British American 


Champlin Oil & Refining 


Cities Service Co. 
Coastal States Gas 
Colorado Oil & Gas 
Continental Oil Co 
Cosden Petroleum 
Deihi- Taylor Oil 
Douglas Oil of Calif 


Drilling & Exploration 


Eason Oil Co. 

Fifteen Oil Co 
Frontier Refining Co 
General American Oil 
General Crude Oil Co 
Getty Oil 

Gulf Oil Corp 
Honolulu 


Hugoton Producing Co. 


Husky Oil Co 
International Refining 
Intex Oil Co. 

Kendall Refining Co 


Kerr-McGee Industries 


Leonard Refineries 


Louisiana Ld. & Exploration 


Midwest Oil Corp 
Monterey Oil Co 
Murphy Corp 

Nortex Oil & Gas Co 
Ohio Oil Co. 

Phillips Petroleum 
Plymouth Oil Co 
Pure Oil Co 


Quaker State Oil Refining 
Republic Natural Gas Co 


Richfield Oil Corp 
Shamrock Oil & Gas 
Shell Oil Co 

Signal Oil & Gas Co 
Sinclair Oi) Corp 
Skelly Oil Co 
Socony Mobil 

South Penn Oil Co 
Southland Royalty Co 
Standard Oil Calif 
Standard Oil Ind. 
Standard Oil N. J 
Standard Oil Ohio 
Sun Oil Co. 


Sunray Mid-Continent 


Sunset International 
Superior Oil Co 
Texas Co. 


Texas Gulf Producing Co 
Texas Pacific Coal & Oil 
Three States Natural Gas 


Tidewater Oil Co 
TXL Oil Corp 
Union Oil of Calif 
Union Oil & Gas La 


Universal Consolidated 


White Eagle Oil Co 
Wilcox Oil Co 
Woodley Petroleum 


TOTALS 


business 


38 
3 
37 


Fiscal years given in Table 1 footnotes 


Other assets included here 


net worth 


in this statement 
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assets 
$1000 


438,804 


97,144 
111,241 
49,771 
216,623 
1,030,597 
22,797 
12,668 
9,475 
515,396 
119,901 
1,379,787 
16,669 
90,856 
1,231,248 
64,420 
71,367 
16,937 
29,583 
12,805 
9,791 
20,940 
126,857 
45,436 
124,727 
4,183,057 
141,832 
9,477 
28,648 
9,732 
11,911 
24,228 
127,040 
39,840 
34,957 
83,894 
117,151 
77,313 
6,749 
625,711 
1,893,709 
119,134 
677,406 
32,079 
61,394 
470,587 
104,339 
2,516,309 
250,466 
1,695,643 
380,080 
3,455,110 
125,347 
29,944 
2,992,170 
3,246,916 
7,946,127 
486,274 
841,567 
764,920 
19,852 
300,071 
3,708,388 
73,482 
104,860 
25,776 
1,101,589 
30,446 
925,986 
91,927 
13,273 
33,453 
20,005 
27,593 


assets 
$1000 


100,831 
69,877 
61,969 
25,038 
87,743 

573,853 
18,152 

6,625 
2,490 

319,850 
81,134 

779,690 
12,380 
67,939 

619,662 


3,540 
274,462 
1,097,416 
58,589 
341,909 
11,655 
35,496 
230,796 
69,174 
981,860 
133,915 
927,008 
342,489 
1,784,570 
21,828 
18,156 
1,629,329 
1,872,696 
6,457,204 
261,030 
447,820 
385,057 
14,367 
201,165 
1,834,453 
38,350 
62,355 
19,365 
623,309 
23,030 
431,657 
48,364 
4,893 
16,932 
10,339 
17,883 


capital 
$1000 


54,376 
12,023 
15,582 
2,634 
55,539 
83,624 
568 


(40) 


467 
114,717 
18,374 
310,231 
1,093 
9,439 
120,958 
7,061 
5,324 
2,000 
3,414 
207 
1,316 
928 
3,857 
10,040 
14,371 
565,498 
19,501 
3,353 
9,039 


debt 


$1000 


none 
25,026 
20,600 
none 
34,840 
180,300 
5,175 
1,181 
none 
56,803 
34,495 
460,104 
8,148 
24,313 
147,193 
14,592 
45,208 
1,546 
650 

65 
none 
4,440 
541 
none 
44,867 
300,785 
629 
none 
13,832 
3,000 
1,238 
295 
60,708 
5,506 
none 
none 
36,000 
24,586 
2,134 
hone 
302,276 
18,971 
86,383 
650 
6,500 
143,588 
28,290 
143,342 
14,572 
353,653 
3,888 
176,660 
none 
none 
179,486 
458,604 
699,149 
66,000 
38,666 
50,453 
4,238 
94,213 
348,090 
6,690 
none 
8,279 
283,855 
none 
184,069 
14,398 
none 
11,003 
none 
6,975 


equity” 
$1000 


162,118 
59,719 
59,710 
31,280 

119,803 

498,727 
12,283 

5,404 
2,957 

403,524 
67,696 

635,576 

6,097 
35,119 

387,137 

35,161 
4,232 
7,764 

15,997 
6,846 
7,608 
8,777 

72,921 

34,530 

142,278 

2,441,297 

86,628 

10,908 

13,996 
4,238 
4,936 

13,724 

75,099 


33,780 
37,713 
52,377 
43,030 
1,337 
367,165 
1,515,498 
56,856 
379,436 
25,436 
35,256 
230,836 
49,266 
1,239,779 
173,744 
966,149 
342,489 
2,445,106 
49,255 
24,139 
1,990,210 
2,076,856 
6,547,000 
248,617 
550,598 
433,065 
11,959 
136,113 
2,283,742 
42,228 
72,946 
13,006 
386,862 
28,232 
425,896 
41,691 
12,433 
8,204 
9,957 
18,355 


$45,961,986 $26,346,128 $7,336,468 $5,295,552 $28,883,564 


Last fiscal year 


hole 


= 


only 


of ‘Exploration expenditures here are mostly dry 
costs and new property. Some companies 


amortiza- 
tion’ $1000 


13,155 
6,121 
5,819 
1,719 

14,992 

46,315 
2,561 

759 
610 

31,847 
9,673 

82,626 


$2,756,502 


include expk 


rews 


1957 
51,025 


37,762° 


15,148 
5,546 
22,522 
120,294 
1,813 
941 


94,894 
17,495 
179,283 


7,500 
141,933 
16,765 
15,990 
1,000 
5,725 


1,291 
2,261 
13,511 
7,500 


664,217 
14,847 
281 
2,678 


19,710 
1,885 
5,446 
6,194 
8,184 

17,293 


64,799 
216,417 
10,101 
67,561 
1,796 
4,841 
59,231 
16,373 
265,635 
26,700 
157,000 
55,647 
420,804 
5,382 


410,679 
420,658 
1,376,965 
69,885 
132,800 
74,898 


71,519 
481,708 
12,425 
9,186 


140,231 
5,919 
91,346 
18,822 
800 
6,287 
1,263 
2,650 


1958 
46,325 


32,198° 


10,625 
4,171 
14,310 
82,010 
3,033 
528 

569 
81,474 
13,429 
150,703 


10,830 
78,773 
13,314 
4,000 
1,913 


1,015 
988 
2,805 


5,099 


510,492 
10,870 
340 
3,673 


1,003 
891 
34,657 
3,267 
5,205 
6,245 
12,013 
17,100 


39,241 
132,818 
9,733 
57,360 
999 
3,727 
47,122 
12,827 


$6,203,465 $4,997,259 


Major part property acquisitions 


1959 est 
46,000 
11,000 


15,371 
86,971 
4,000 


18,525 


6.650 
104,000 


1,500 
1,310 


1,500 
1,669 


6,300 


14,000 
650 
3,250 


1,233 


32,885 
3,000 


7,337 
7,538 


40,036 
135,000 
7,076 


11,800 
250,000 
25,700 


420,000 


1,732 
400,000 


1,000,000 
48,000 
124,800 
68,000 


514,000 
7,076 


100,000 
6,000 
75,470 


2,000 


4,550 
1,200 


$3,610,053 


ration expenses such a 





Lakes port of Duluth, Minnesota. 
When the company was organized the 
site was chosen for its marketing loca- 
tion in Northern Minnesota and 
Wisconsin and because of new business 
expected from the St. Lawrence Seaway 
project. Duluth is the western terminus 
of the great waterway 


Financial Operations 

Although profits dropped 21 percent 
from 1957, in many ways last year was 
a year of growth 

Net fixed assets (property and facili- 
ties) increased by 8.5 percent, reach- 
ing $26,346,128,000 ($26 billion) for 
75 companies in the survey. (Table 2) 
Working capital expanded 4.6 percent, 
almost offsetting the rise in long term 
debt of some $400 million for the 
group 

Stockholders’ equity increased about 
3.5 percent, bringing the 75 companies 
to a total net worth of almost $29 
billion 

This shows a further decrease in rate 
of return on net worth. Here are the 
last nine years the first five from 
Petroleum Facts and Figures* and the 
last four from our survey 
Rate of return on net capital employed 


1950 15.5% 
1951 16.8% 
1952 14.6% 
1953 14.5% 
1954 13.0% 
1955 13.0% 
1956 12.7% 
1957 11.8% 
1958 9.0% 


Sohio suggest that instead of rate of 
return on net book value, a more mean- 
ingftul measure of performance ts rate 
of return on borrowed and invested 
capital “due to the leverage effect of 
earnings derived from use in the busi 
ness of funds obtained from senior 
capital or borrowings.” 

Using this base (stockholders’ equity 
plus long term loans) the rate of re- 
turn on all capital employed was 


10.0% in 1957 
7.6 in 1958 


The rate last year is getting close to 
utility margins and makes little or no 
allowance for a competitive, uncertain 
resource industry 

Profit on revenues also saw a big 
step-down this year. Percentage of 
earnings to revenues for the last four 


years are 


1955 10.7% 
1956 10.7% 
1957 10.0% 
1958 8.2% 


com- 


*Published by API. These figures were co 
piled by Economics Department, Atlantic Refin 


ing Company 
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Exploration 
(mostly dry hole costs and 
lease acquisition) 


Production 


(includes gasoline plants) 


Transportation 
(does not include interstate 
gas transmission lines) 


Manufacturing 
(also petrochemicals of 
oil companies) 


Marketing 


Other 


TOTAL 





Capital and Exploration Expenditures 
By U. S. Companies Here and Abroad 


(Based on estimates made by 46 petroleum companies) 


1958 estimates* 
on April 1, 1958 


$2,300 million $1,829 million $1,840 million 
3,100 million 
500 million 
1,100 million 
800 million 


200 million 


$8,000 million $6,810 million $7,350 million 


*Published in May 1958 issue of The Petroleum Engineer 


Estimates for 
1959 outlays 


Actual 1958 
spending 


2,640 million 2,940 million 


455 million 410 million 


1,041 million 1,260 million 


688 million 750 million 


157 million 150 million 








Even U. S. Steel, which also had a 
bad year in 1958, made 8.7 percent re- 
turn on sales. Last year we made the 
statement that 1958 would show im 
proved earnings because rate of return 
on investment had drifted so low for 
an industry as hazardous as ours. Sev- 


INCOME FOR FIRST QUARTER 
(Ending March 31 


estimates ) 


Gross Change Net Change 
$1000) from ($1000) from 
Company 1959 1958 1959 1958 


Atlantic 115,309 7 11,902 +342 

Aztec 1,270 

Champlin 17,667 +12 2,224 

Coastal States 819 +20 262 

Colo. O&G 10,170 +18 396 

Continental 165,416 + 6 14,379 

Delhi- Taylor 22,578 +34 2,509 

General Crude 3,330 12 755 

Kendall Ref 5,118 +12 158 

Midwest Oil 5,005 ] 1,710 

Monterey 11,741 1 1,242 

Murphy‘ 11,465 +54 1,021 

Plymouth 27,000 14 1,700 

Shamrock* 13,603 3 2,382 

Shell 452,218 +10 34,467 

Socony Mobil 

Sun Oil 

Sunray 
Mid-Con. 95,550 4 9,743 

Superior 35,748 4 8,813 

Texas Guif 4,254 1,219 

Texas Pacific 2,020 

Texaco 91,220 

Tidewater 8,000 

TXL* 3,369 + 1,148 

Wilcox 2,018 216 


202,344 11,227 


Quarter ending September 
Quarter ending January l 
Six months ending February 
‘Quarter ending February 28 
Quarter ending November 
Los of 


$246,000 in 1958 


eral records of the year reveal this trend 
but the quarter reports had another 
story to tell. If 1958 did nothing else, it 
made management more than evel 
aware that results of indifferent prac- 
tices show up in financial 

Potal taxes rose again The slight cul 
in direct taxes was more than offset by 
rises In eXcise taxes and all must 
come from the consumer who buys in 
dustry products. This is true, too, of 
import duties which Jersey designates 
in its tax list. United States and foreign 
governments, through 
levies, benefitted from the operations 
of Jersey and its affiliates to the extent 
of $2,355,200,000 in 1958, an all-time 
record. Such tax levies in 1958 were 
equivalent to $11.40 per share more 


than five times the dividend payments 


various tax 


to shareholders and more than double 
the employee payroll and benefit costs 
At its annual meeting a Gulf spokes 
man declared it was surprising how few 
persons realized that petroleum is one 
of the most heavily taxed of all indus 
tries. He said that some $638 million 
was turned over by Gulf in 1958 to 
various Federal, State and local gov 
ernment tax agencies. This amounted 
to 20 cents out of every dollar taken 
in by Gulf being paid out in direct 
taxes 
One bright note on the financial side 
the combined stocks 
each) of companies in the survey ap 
preciated 20 percent from December: 
31, 1957 to the same date in 1958 
Most companies in the first quarter 


(one share 


of 1959 showed good improvement in 
revenues and still better in earnings 


Fable at left gives some comparisons 
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Capital Expenditures 


BURDENED WITH HIGH capital re- 
quirements the oil industry will increase 
in 1959 its expenditures for exploration 
and other investments. This will 
amount to approximately 8 percent 
more than was spent in 1958. 

Cities Service points out the in- 
creased need for expansion: “The 
nation’s growing energy requirements 
emphasize the need to maintain an 
atmosphere within which the petroleum 
industry can raise vast sums of capital 
for expansion. In the past decade, the 
petroleum industry has spent approxi- 
mately $72 billion for property, plant 


and equipment. It is estimated that 
twice that amount, or $140 billion, 
must be expended in the next decade 
to keep abreast of new demands. If this 
tremendous requirement is to be met, 
it is obvious that the oil industry must 
have an adequate price structure and 
a healthy business climate.” 

Although capital outlays dropped 
sharply from 1957 there were still high 
expenditures to make additions to re- 
serves and property. Some companies 
increased their capital expenditures 
Midwest Oil Corporation spent slightly 
more than in 1957 and Skelly Oil Com- 





If you are puzzled by a variety 
of estimates of capital outlays, you 
are not alone. The range is so great 
as to make one discount the whole 
effort at predicting what the industry 
plans to do 

Some estimates are for U. S. 
operations only, some for free 
world 

Our figures are limited to expen- 
ditures by U. S. companies based on 
actual survey of 75 corporations. 
More than half the companies pro- 
vide capital expenditure budgets. 
We do not separate U. S. and for- 
eign expenditures, which in many 
cases would be our own decision as 
companies often divide outlays as 
the year progresses. 

Our exploration figure is arbi- 
trary, based on only 12 company 
budgets that do make this separa- 
tion. Some exploration expenditures 
are capitalized (usually if opera- 
tions are successful); some entered 
aS current expenses (this varies) 

We believe these estimated figures 
are conservative, considering that 
our list of 75 companies drilled less 
than one-third of the wells in the 
U.S. in 1958 

To give you some idea of the diffi- 
culty in assessing the value of esti- 
mates, here is one example. 

This news item was published: 

“The petroleum industry’s capital 
expenditures this year will be 13 
percent greater than in 1958, with 
oil companies spending $2.7 billion 
for plants and equipment, according 
to the Commerce Department. This 
total outlay compares with the all- 





Capital Expenditure Estimates 


time high of $3.5 billion in 1957.” 

Upon any inquiry to the U. S. De- 
partment of Commerce to find out 
what the estimate includes, we re- 
ceived this explanation: 

“The plant and equipment expen- 
diture figures represent total capital 
expenditures of firms classified in 
petroleum manufacturing. They in- 
clude all charges to fixed asset ac- 
counts but exclude outlays for land 
and mineral rights, expenditures 
charged to current account and ex- 
penditures made outside continental 
United States 
ment of Commerce-Securities and 

“Each company in the Depart- 
Exchange Commission survey sub- 
mits a single consolidated report 
embracing all of its capital expendi- 
tures as defined above. The firm is 
given an industry classification ac- 
cording to its primary activity, based 
on its sales, following the Standard 
Industrial Classification. Most of the 
large integrated refiners are classi- 
fied in petroleum manufacturing, 
even though they make sizable cap- 
ital expenditures for well drilling, 
transportation, marketing, etc 

“We do not publish a figure cov- 
ering all investment in the petroleum 
industry broadly defined. Our min- 
ing figures include, but do not show 
separately, expenditures of firms 
whose chief activity is petroleum 
and gas drilling; our nonrail trans- 
portation industry includes oil pipe- 
line companies and our commercial 
classification includes petroleum 
firms engaged in the marketing of 
petroleum products.” 
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pany, which made an outlay of almost 
$63 million in capital expenditures, ex 
ceeded anything previously spent 
Former high point was $55.6 million in 
1957. 

It must be remembered that peak 
1957 spending included the purchase 
of Venezuelan concessions. Several re 
ports speak of this. Atlantic Refining 
pointed out that it paid $28 million for 
this purpose in 1957. 

Superior Oil Co. explained that in 
1958 its capital expenditures were be- 
ing used in Venezuela: “Domestic ex- 
ploration was curtailed in anticipation 
of large cash requirements for develop- 
ment in Venezuela. Intangible develop 
ment expenditures in Venezuela were 
offset by a reduction of similar expendi- 
tures in this country. This does not 
mean the company has changed its 
long-range policy of continuing explo 
ration for new domestic reserves.” 

The table shows our estimates in 
May, 1958, based on budget plans for 
the year. At that time capital and ex- 
ploration outlays were estimated at $8 
billion. Actual spending was about 
$6.8 billion. 

Exploration outlays will be only 
slightly more in 1958, according to the 
estimates now made. This is about $1.8 
billion and comprises mostly dry hole 
costs and lease acquisitions. Some com 
panies include rentals and expenses of 
geological and geophysical work 

This item is the one most apt to 
change as the year progresses and it 
could rise considerably with rise in 
demand. Last year exploration ex 
penses were cut more than any other 
part of the capital budget 

Production investments have the 
largest increase in store. The new 
automatic production equipment is 
probably one cause of the hike. De 
velopment drilling in expensive new 
offshore fields and in foreign fields may 
account for part of the rise 

Less transportation capital is bud 
geted than was spent last year. This 
does not include the big gas transmis 
sion lines owned by utility corporations 
which have larger expansion plans 

Manufacturing —that is, refining 
and petrochemical plants — will have 
a 21 percent increase in 1959 if bud 
gets are followed. The proposed mai 
keting investment is 9 percent higher 
than last year 

This year will see some $7.6 billion 
expended by the U. S. oil industry to 
find oil and gas reserves and to build 
facilities for other operations in the 
U. S. and abroad 
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From Champlin Oil and Refining Company report 


Exploration vs Development 

There has been some disagreement 
about the amount of exploration drill- 
ing in 1958 in comparison with de- 
velopment drilling. Annual reports 
show a heavier proportion for explora- 
tory drilling than most estimates given, 
including that of AAPG. For instance 
in 1957 Humble drilled 867 wells, 19 
percent of which were wildcats and 
field wildcats. In 1958 the percentage 
was 21 exploratory wells out of a total 
of 557 wells drilled. 

In 1957 only 4.5 percent of Socony 
Mobil’s 882 wells were wildcats. In 
1958 9.4 percent of 487 wells drilled 
were wildcats. 

Most plans point to the same trend 
In 1959 Woodley Petroleum Company, 
for instance, stated that “we plan to 
drill more wildcats and appraisal wells 
than usual in an endeavor to find new 
oil reserves.” TXL expects to drill a 
greater percentage of exploratory wells 
in 1959. 

Fifteen Oil Company reports “dur- 
ing 1959 five development wells have 
been budgeted at a cost of $399,000 
and eight wildcat wells at a cost of $1,- 
270,000, or a total of $1,669,000. This 
is an increase of 70 percent over the 
$988,000 expended on the 1958 drill 
ing program.’ 

It should be mentioned that the com 
panies in our survey are in the minority 
so far as drilling is concerned. Opera 
tions of our 75 companies account for 
less than one-third of the drilling 

As usual the surveyed companics 
have a higher discovery percentage 
than the whole industry. There was a 
discovery for every 3.6 wells 


Production 

A new view of production was given 
by Union Oil and Gas of Louisiana 
Stated the report: 

“In view of an increasing conscious 
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ness with respect to energy supply and 
demand in the United States it is of 
interest to note the upward trend of 
Union’s production of energy fuels for 
the period 1954 to 1959 as presented 
on the chart below. The energy pro- 
duced is measured in terms of the bil- 
lions of British thermal units which 
are contained in the Company’s com- 
bined production of crude oil, natural 
gas and natural gas liquids. It is seen 


that this production in terms of Btu's 
has risen from 175 billion Btu's per 
day in 1954 to 460 billion Btu's per 
day in the first two months of 1959, 
an increase of 163 percent. The alter- 
nating high and low points on the chart 
in 1956, 1957 and 1958 result from 
seasonal changes in demand.” 

A major trend in the production in- 
dustry continues to be secondary re- 
covery. Nearly every annual report 


Union Oil and Gas Corporation of Louisiana 


PRODUCTION OF ENERGY FUELS 


Billions of British Thermal Units Per Day 


500 


1959 Estimated 


Daily Average Per Quarter 


Daily Average Per Year 


oanamaceeocran 


oy 


4” 


ie 


Union Oil and Gas of Louisiana gives its production of crude oil, 
natural gas and natural gas liquids on this graph as total energy in 


Btu's 
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TABLE 3. OIL AND GAS OPERATIONS — 1958 


Net Production Refineries Owned Estimated Reserves 
Netlease Net Net Net pro- 
orfeedev. wells producers Wild- Dis- ducing Gas Crude oil Crude Oil’ Gas, 
or undev., drilled ———- cats, cover- wells Crude oil LPG MM capacity runs million billion 
Company 1000 acres 1958 Oi Gas net ies, net owned b/dt b/dt ct/di b/d b/dt bbl cu ft 


*Amerada 226 3,558 none 750 2500 
*American Petrofina 595! 28 13 1,031 , 38 50,000 38,250 31 230 
*Anderson- Prichard. 708 73 15 1,114 , 40 37,500 30,228 

Argo Oil 981! y none 82 205 
*Ashiand O & R 461! 44 21 2,579 ; 166,500 134,750 61.5 
*Atlantic Ref 10,015 52 4,727 ' 210,000 191,084 722 3647 
Aztec O &G 187! 296 ; none 19 798 
*Bishop Oil 78,866 315 none 
*Blackwell ; none 
*British- American 16,500 165,000 114,120 430 3650 
*Champlin 12672 , 30,000 25,155 51 1426 
*Cities Service 6,586° , 313,000 252,000 

*Coastal States 2 none 8 376 
*Colorado 0 & G 838 ; 20,000 15,966 
*Continental é 7,546 154,200 148,768 

Cosden , 50,000 38,436 29 
*Dethi- Taylor , 55,000 30,000 

*Douglas Oil 91 b 21,500 16,367 

*Drilling & Exp. 460 none 

Eason 250 t none 

Fifteen Oil ’ 99 ‘ none 

*Frontier Ref. ’ 20,000 17,000 
*General American 6 2,923 , none 

General Crude : 1 323 i t none 

*Gulf Oil ; E 18,118 108,652 555,877 485,034 

Honolulu , 8 1,505 2,891 none 

Hugoton ! 159 1,180 none 

*Husky Oil 158 900 6,500 5,365 

Intex Oil , 133 none 
*Kendall Ref. 2,176 4,800 3,750 

*Kerr-McGee_. , 624 3,789 40,500 37,471 

Leonard Ref. 29,000 24,601 

La. Land & Exp. 96" none 

*Midwest Oil 909 none 

Monterey 674 none 

*Murphy ' 387 13,500 

Nortex 0 &G 181 
*Ohio Oil ' ! 8,137 50,000 41,425 
*Phillips ,193 8,353 4 266,500 218,000 
*Plymouth 1,016 ; 45,000 26,700 

*Pure Oil ; i 5,444 : 183,800 164,632 

Quaker State ' 7,729 

Republic 1,072* . none 
“Richfield 056" 1,384 . 173,700 119,044 

Shamrock 1,066 t 25,000 19,700 
*Shell : ‘ 16,382 } 584,000 464,000 
*Signal i 1,004 , 18,800 
*Sinclair 684" F 499,000 434,107 

Skelly { 5,324 , 48,971 
*Socony Mobil 16,447: y 897,000 849,000" 

South Penn ‘ 12,594 . 12,000 9,393 

Southland Royalty 123 \ none 
*Standard Calif. uK 9,533 650,500 781,732 
*Standard Ind 13,065 ’ 691,800 640,648'° 
*Standard N. J 028, 2,489,000 
*Standard Ohio 2,067 i, 193,500 128,119 
*Sun Oil t 270,000 227,249 
*Sunray Mid-Con 5,165 ‘ 120,000 103,099 
*Superior q none 
*Texas Co. 540 1, 23,945  1,100,726+ 997,100 829,186 
*Texas Guif 47 
*Texas Pacific t none 

Three States A 
*Tidewater 5,812 . 284,500 192,222 

TXL Corp. : 226 ! 
*Union Calif . 3,911 , 190,000 164,518 
*UnionO & G La 5 326 , none 

Universal Consol 308 , none 
*White Eagle 713 , none 

Wilcox ‘ 377 ' 
*Woodley 411 ; none 


TOTAL 8,584,212 9,585,619 


*Has foreign operations Does not include Hudson Bay Oi! and Gas Co Capacity is for consolidated companies 
+Sales Wholly owned runs include interest in non-consolidated 
tCalendar day 213,099 b/d foreign panies 

U. S. only ‘Includes exploration permits Including 14 service wells 

Does not include concessions ‘Latest estimates. Some are earlier than 1955 ‘Service wells 

U. S. and Canada Western Hemisphere Includes natural gas liquid 

‘Gross U. S. and Canada 
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has something to say about new meth- 
ods in water flooding or other pres- 
suring projects. Says General American 
“Secondary recovery of oil from de- 
pleted reservoirs has been successfully 
pursued on a wide scale, with your 
company operating 21 water flood 
projects and owning interest in 24 
others.” 

Sunset International, which has been 
successful in several secondary recov- 
ery projects, reports “that virtually 
every property that is adaptable to 
water flood techniques is undergoing 
detailed study.” 

Sunray Mid-Continent said that its 
production department has formed 13 
field-wide pressure maintenance and 
secondary recovery units involving 
company properties, which increased 
net development reserves by some 17 
million barrels 


Reserves 

Like figures on petrochemical sales 
are now, reserves were one time a W ell 
guarded secret by nearly all oil com- 
panies. Now the majority of our 75 
companies give estimates. As the Mur- 
phy Corporation says “There is diff 
culty of precise measurement and the 
impossibility of saying which of sev 
eral recovery mechanisms may be at 
work in the new reservoirs.” The re 
port gave estimates of an outside firm 
and said “these are some 5 percent 
company en- 


lower than those of 


gineers 





More Than 50 Years 


In this year of our industry's 
100th anniversary, it is interesting 
to find so many oil companies have 
passed their golden anniversary 
Here are the oldest companies: 


89 years 
88 years 
84 years 
80 years 
80 years 
77 years 
76 years 
71 years 
70 years 
70 years 
69 years 
68 years 
64 years 
58 years 
58 years 
57 years 
54 years 
52 years 


Standard Oil (Ohio) 
Atlantic Refining 
Continental Oil 
Tidewater Oil 
Standard Oil of Calif. 
Kendall Refining 

Jersey Standard 

Ohio Oil Co. 

Texas Pacific Coal & Oil 
Standard Oil (Ind.) 
South Penn Oil 

Union of California 
Union Oil and Gas of La. 
Sun Oil 

Gulf Oil 

Texaco 

Blackwell Oil & Gas 
British-American 


Iwo will celebrate their 50th anni 
versary in 1960: Cities Service and 
Honolulu Oil Co 
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Sunray Mid-Continent's report carried this Automatic Custody Trans- 
fer Unit photo. The units measure, sample and test more than 100,000 
bb! of oil delivered to two D-X refineries each day. 


Nortex Oil and Gas says of its re- 
serves that they “continued upward 
during 1958 to 8,356,361 barrels of 
oil, including converted gas reserves. 
The reserves are recorded on the bal- 
ance sheet at net cost, after deprecia- 
tion and depletion of only $5,764,695, 
or 69c per barrel. This relatively low 
cost per barrel will have an increasingly 
beneficial effect on cash and net earn- 
ings during 1959 and subsequent 
years <5 

Aztec carries a table giving oil and 
gas reserves since its first year, 1954 


Refining 

Che double expense of curtailing pro- 
duction of a company’s own crude, 
and hiking up its purchases cut deeply 
into net income. In its report, Frontier 
Refining said that the profit squeeze on 
product prices was because crude prices 
had the advantage of controls through 
state and governmenta! production, 
while products were on a free market 
Said the refining company “American 
crude for some time has been priced 
out of the world market. Foreign 
crudes cannot only be produced at 
much lower costs per barrel, but can 
be transported to the East and Gulf 
Coast refineries of our country and re- 
fined into products at a saving or profit 
of from 60 cents to $1.00 a barrel 
versus domestic crude.” 

Quaker State Oil Refining’s report 
mentions that the over-supply of Penn- 
sylvania grade crude oil, which began 
in 1957, had continued in 1958. Diffi- 
culties were extreme early in the year, 
said the report, “when two refineries 
not associated with Quaker State, dis- 


continued refining operations in the 
area. As a consequence of a surplus 
crude oil supply, Quaker State cur- 
tailed drilling and development of its 
properties and marginal tracts were 
disposed of or shut down temporarily.” 

Improvements paid off according to 
Shamrock. Its report said “The past 
year’s operations have fully justified 
the company in its previous visions 
to increase its crude oil refining ca- 
pacity and to add units in the refinery 
and gasoline plants to better utilize 
its raw materials. Substantial benefits 
were realized from operations of the 
butane isomerization plant completed 
in 1957, and from increased alkylate 
and sulfuric acid production as a re- 
sult of plant additions completed in 
1957 and early 1958.” 

Cosden Petroleum is looking ahead 
to more improvements at its refinery: 
“Presently we have under considera- 
tion the raising of additional funds 
principally to cover capital expendi- 
tures. We can providently spend $4,- 
000,000 for improvements at Big 
Spring Refinery, which will pay out 
over a reasonably short period through 
reductions in costs without increase in 
capacity.” 

A refining company with expansion 
plans is Leonard. It reports “Since it 
is evident that octane levels will con- 
tinue to rise, a 7500 barrel per day 
fluid catalytic cracking unit is being 
constructed. This unit will more than 
double the present catalytic cracking 
capacity...in addition Leonard is 
building a 1100 barrel per day alkyla 
tion unit (hydrofluoric acid catalyst) .” 

Several mentioned electronic com- 
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Shell Oil Company is one of few that supplies both volume of chemical 


production and revenue. 


puters in operations. British American 
said this: “Extensive use is being made 
of electronic computers in planning re- 
finery operations and co-ordinating the 
integrated supply plans of the Com- 
pany 
ministrative training programs ensure 
that manufacturing operations are 
carried out in the most efficient and 
economical manner.” 


Post-graduate engineer and ad- 


Petrochemicals 

From the information we were able 
to obtain petrochemical sales are in- 
creasing. At the present time, however, 
this is not information that is readily 
available. One of the few that gives a 
complete breakdown on its chemical 
sales is Shell. We are reproducing here 
the chart it carries in its annual report, 
showing not only volume but revenue 
from chemical sales. It is exceptional 
in that it does not show an increase in 
1958, but the change from 1957 is 
slight. 

Gulf Oil Corporation reported that 
it had “kept pace with the petrochemi- 
cal industry, increasing production and 
sales over 1957 levels by about 10 per- 
cent. Principal products manufactured 
and marketed were ethylene, propy- 
lene, isooctyl alcohol, sulfur, propylene 
tetramer, and toluene. Production of 
these and other Gulf petrochemicals 
follows Gulf’s continuing plan of up- 
grading its raw materials to supply the 
chemical industry with the higher value 
intermediates which they require to 
produce a wide variety of industrial 
chemicals and consumer end products 
such as antifreeze, synthetic lubricants, 
rubber, plastics, detergents, and agri- 
cultural chemicals.’ 

Standard Oil Company (Ohio) has 
increased its activities in the field of 
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petrochemicals. A new company, Solat 
Nitrogen Chemicals, Inc. was organized 
and is owned jointly by Sohio and Atlas 
Powder Company. The new company 
will take over Sohio’s ammonia plant 
and other facilities at Lima, Ohio. 

Sohio will build a new plant at Lima 
also for the production of acrylonitrile 
from refinery products and ammonia 
This plant, to be owned entirely by 
Sohio represents the result of five years 
search in this field. Acrylonitrile is 
used to make wool-like fibers, nitrile 
fibers for the rubber industry, etc 

Sun Oil report told of another chem- 
ical firm that was organized: “During 
the year your company also strength- 
ened its position in the petrochemical 
field, a notable step being the estab 
lishment with Olin Mathieson Chemi 
cal Company of a jointly-owned 
affiliate, SunOlin Chemical Company 
to construct a 72,000 ton urea plant.’ 


Pipelines 

One of the most interesting pipeline 
projects of 1958 is covered in the Mon- 
terey Oil Company report. It concerns 
the Trans-Western Pipeline Company 
in which Monterey holds one-third in 
terest. The 1305-mile gas transmission 
system is being constructed from the 
gas-producing West Texas 
and the Texas-Oklahoma Panhandle 
to the California-Arizona border 

Tie project will cost an estimated 
$193 million and will largely support 
its own financing. Upon completion, 
Trans-Western will deliver an initial 
daily average of 300 million cubic feet 
of 700-lb pressure gas to a terminal 
on the Colorado River at Topock, 
Arizona. Pacific Lighting Gas Com- 
pany will be the sole customer and 
will distribute the gas 


areas ol 
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Colorado Oil and Gas reports on the 
Jayhawk Pipeline Corporation which 
it manages and owns 50 percent. Read 
the report: 

“Construction was commenced in 
May and the main system, consisting 
of 241 miles of 12-in. and 10-in. pipe, 
was placed in service in September 
Jayhawk transports and delivers oil to 
the National Cooperative Refinery As 
sociation’s refinery at McPherson and 
to our Derby refinery at Wichita. Con 
exist with other pipelines 
through which it also supplies refineries 
in the great Midwest area.” 


nections 


Research 

In i957 there was a sharp increase in 
funds used for research. The 1958 fig 
ures, though information is meager, 
show a definite, if small rise. 

Largest investment in research is 
made by Jersey. In 1958 it increased 
by almost 12 percent the funds devoted 
to this field. Its affiliates, Esso Research 
and Engineering, has a contract from 
the U. S. Department of Defense to 
develop high-energy, solid propellants 
for rockets, which may account for 
this important rise 

Texaco reported “The Research 
and Technical Department's expendi 
tures for the year were 9 percent more 
than in 1957.” The report added: “The 
largest and most versatile nuclear ra 
diation laboratory in American indus 
try was placed in operation at the 
lexaco Research Center.” 

Explained Standard of California 

The company in 1958 expended about 
$17,800,000 on a variety of research 
projects and services. This figure ap 
proximated 1957 expenditures, re 
flecting the importance of maintaining 
long-range research programs regard 
less of temporary economic setbacks 

About its research program, Pure Oil 
reported: “Expenditures for research 
activities reached a new peak in 1958 
totaling approximately $3 million. The 
Exploration and Production Research 
section was expanded substantially dur 
ing the year. At year end there were 
289 technical and clerical personnel at 
the Research Center.” 

Another company with high expendi 
tures was Conoco. Read its report 
‘Continental’s expenses for research 
and development activities reached a 
new high of $4.1 million in 1958, as 
compared with $3.8 million in 1957 
Capital expenditures were $0.4 million 
in 1958 compared with $1.2 million 
in 1957.” 

Reports of experimentation, im 
provements, and new developments 
would fill many pages. This part of 
managements’ reports to shareholders 
make fascinating reading even though 
there is a tendency to throw in more 
technical terms than the average stock 
holder may care to take on 
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AS OHIO OIL Company’s report says: 
“This annual accounting of the com- 
pany’s affairs must deal primarily with 
such things as dollars and barrels of oil. 
It is obvious, however, that the year’s 
accomplishments and, more impor- 
tantly, the future progress of the com- 
pany depends basically upon the skills 
and actions and opinions of people, 
and upon the quality of relationships 
between the many groups of people 
concerned.” 

rhere are three areas of people re- 
lations for all oil corporations — share- 
holders who supply the money; em- 
ployees who supply management and 
labor, and the public, which provides 
the customers, and in a “free” econ- 
omy, indicates the regulations under 
which the industry must work 


Shareholders 

In 1958 shareholders continued to 
increase. Obviously the chief reason 
for appreciation of petroleum com- 
pany shares was due to steadfast belief 
in the industry’s future by a growing 
number of the public. In a “bad” year, 
number of shareholders increased 4 
per cent. This was only half the per- 
centage increase of 1957 over 1956. 

The report of Phillips (which had 
almost 9 percent increase in stock- 
holders) showed the graph below. 

Sunray honored its 100,000 stock- 
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Phillips Petroleum Company has large in- 
crease in number owning shares. 
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holder in May 1958. A cattle buyer 
from lowa, he and his wife were flown 
to Tulsa as special guests at the annual 
meeting of shareholders 


Employees 

The trend toward rising employ- 
ment was stopped and reversed in 1958. 
Employment showed a 4 percent de- 
cline in oil concerns. 

Companies whose reports men- 
tioned this explained how reduction of 
their staffs was accomplished. Standard 
of California said: “To protect em- 
ployees’ jobs in the face of the year’s 
economic decline, the company insti- 
tuted a manpower stabilization pro- 
gram under which replacement of 
retiring or terminating employees was 
curtailed. Total employment was there- 
by reduced without the necessity of 
general layoffs in any operation.” 

Humble had this to say: 

“Because of the sharp decline in 
operations, a reduction in personnel 
became necessary beyond what could 
be achieved through normal attrition. 
After a careful analysis of the problem, 
in which consideration was given to 
the welfare of all employees concerned, 
a special voluntary retirement program 
was Offered to employees 55 years of 
age or older. It included a partial ab- 
sorption by the company of the an- 
nuity discount caused by early re- 
tirement. For employees with short 
service who were laid off, there was 
adopted a severance settlement plan 
based on years of service with the 
company.” 

Payroll and benefits were higher in 
spite of cuts in employment. Conoco 
advised: “The increase stemmed large- 
ly from the full-year effect of the 6 
percent general increase in wages 
granted during the spring of 1957. An 
additional 5 percent general increase 
in wages was granted effective January 
16, 1959.” 

Large and small companies referred 
to the rise in wages and pointed out 
that this must come from still unfirm 
earnings. 

Last year, before the 5 percent wage 
increase, average per employee had 
risen to $6,670 a year from $6,544 in 
1957. This in spite of crippled earnings 


Management Policies 

Many reports cover organization 
and management in their messages to 
stockholders. This seems a good idea 
as shares in a company are often bought 
on the basis of management efficiency. 


This paragraph is from Honolulu 
Oil Company’s report: 

“During the past several months the 
management has conducted an inside 
survey of company policies and pro- 
cedures. This survey was performed by 
working groups of personnel selected 
from various levels and departments 
under the guidance of an outside ex- 
perienced consultant. The results to 
date have been most encouraging and 
the ultimate increase in operating 
efficiency should be very beneficial to 
the future success of the company and 
its employees. The policy of constant 
attention to the well-being of the em- 
ployees and their families will be 
continued.” 

Delhi-Taylor’s report 
important events of the year: 

“1. A clear-cut statement of policy 
by the Board of Directors will serve 
as a platform for future development. 

“2. Streamlining of the organization 
for better flexibility, coordination, and 
efficiency.” 

An organization chart is carried in 
the Delhi-Taylor report which “sug- 
gests the speed with which information 
can now flow between the executive of- 
ficers and operating departments. This 
enables your management to make 
prompt and effective decisions.” 

Argo Oil begins its report with a 
title, “the Argo team.” The experiences 
and background of the team are item- 
ized with such particulars as: 

“Fourteen technical personnel in the 
production department have a total 
of 157 years of experience. Their 
average age is 38 and they all hold 


included as 


engineering degrees. 

“In the geological department, 14 
geologists hold 21 degrees. Seven of 
these are masters degrees. The geolo- 
gists average 36 years of age and aver- 
age 10.5 years experience. 

Aid to Education is reported by sev- 
eral companies. Gulf said: 

“During 1958 almost three quarters 
of a million dollars were contributed 
by the company to various educational 
institutions. The new six-part Aid to 
Education program to help American 
colleges and universities was in effect 
for its first full year in 1958.” 

Safety was much reported on. This 
is Union of California’s coverage: 

“Our employees maintained an ex- 
cellent safety record during 1958. Both 
the frequency and the severity of in- 
juries on the job were at a low level 
and substantially below the industry 
average. A program to emphasize 
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TABLE 4. PEOPLE IN PETROLEUM. 
Holders of common stock’ 


Company . 1957 1958 


Amerada 10,467 
Anderson-Prichard 5,900 
Ashland O &R 37,960 
Atlantic Ref. 52,243 
AztecO &G 7,333 
Bishop Oil 890 
British-American 31,206 
ChamplinO & R 18,233 
Coastal States 2,089 
Colorado 0 & G 7,497 
Continental Oil 30,504 
Cosden Petroleum 6,785 
Delhi- Taylor 10,400 
Douglas of Calif. 1,625 
Drilling & Explor 2,200 
Eason Oil 510 
Frontier Refining 1,456 
General American 4,489 
General Crude 1,053 
Gulf Oil 90,404 
Honolulu Oil 

Hugoton Prod. 

Husky Oil 

Intex Oil 

Kendall Ref 

Kerr- McGee 

Leonard Ref 

Louisiana Ld. & Exp 

Midwest Oil 

Monterey 

Murphy Corp. 

Ohio Oil 

Phillips Petroleum 

Plymouth Oil 

Pure Oil 

Quaker State 

Richfield Oil 

Shamrock 0 & G 

Shell Oil 

Signal 0 & G 

Sircla’r Oil 

Skelly Oil 

Socony Mobil 

South Penn. 

Southiand Royalty 

Standard Calif. 

Standard Ind. 

Standzrd N. J 

Standard Ohio 

Sun Oil 

Sunray Mid-Con 

Superior Oil 

Texaco 

Texas Pacific 

Tidewater 

TXL Oil Corp. 

Union Oil of Calif. 

Union O & G of La ‘ 
Universal Consol 2,500 
White Eagle 3,400 
Wilcox Oil 1,929 
Woodley Pet. 1,641 


TOTAL 2,123,663 


At year end 
* Payroll only 


2,213,522 


safety off the job was initiated and will 
continue in 1959.” 

Advertising was mentioned by Sin- 
clair, which received a number of 
awards for its four-year advertising 
campaign devoted to conservation of 
America’s natural resources and _his- 
toric shrines. 

Management development was un- 
derscored as never before. Read one 
report: 

“Socony Mobil is continuing to make 
advances in its executive development 
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Employees, avg. Payrolls & benefits ($1000) 


1957 1958 1957 1958 


2,148 
989! 917! 6,658 6,534 
4,800 4,600 
16,247 113,263 112,747 
35 
85 
7,660 44,184 40,000 
1,507 10,959 11,044 
141 317 447 
660 3,698 4,181 
9,973 70,340 70,763 
956 4,918 6,138 
649 4,671 4,799 
460 3,122 2,704 
383 3,457 2,856 
131 
505 
611 3,269 3,279 
212 1,514 1,566 
56,000 311,326 312,752 
667 5,179 5,407 


75 
788 4,090 4,038 
84 123 687 
685 3,857 3,774 
2,981 13,699 17,753 
667 4,764 4,874 
115 901 1,010 
127 1,008 1,151 
382 3,036 3,159 
585 632 2,713 3,671 
6,582 6,453 44,707 44,256 
26,838 24,459 192,506 182,789 
1,063 938 8,021 7,596 
11,705 10,981 69,136 67,833 
1,474 1,398 7,599 7,397 
6,177 6,260! 41,287 43,694 
978 962 6,000 6,400 
40,465! 38,572! 325,814 325,352 
1,694 1,691 11,945 12.211 
25,191 23,828 167,335 165,002 
4,826 4,817 31,352 31,173 
45,200° 43,700 355,800 357,100 
2,390 2,323 12,407 12,456 
47 45 436 483 
40,121! 38,395! 276,850 280,624 
49,678 46,033 370,128 352,469 
160,000 154,000 993,000 953,000 
11,587 11,138 74,263 76,682 


19,090* 18,408* 124,600 121,309" 
5,704 5,599 36,942 36,653 
3,046 2,738 

53,176 53,702 307,258 319,827 
462 474 
9,763 9,459 61,785 62,297 
55 68 
8,543 7,873 64,062 60,925 
413 418 2,736 
120 83 775 791 
648 625 3,174 2,953 
139 122 827 798 
79 83 592 623 
652,582 624,590 4,204,003 4,165,777 


U.S. only 
*Oil Division 


program. To foster the well-rounded 
development of our key people, we are 
assigning more of them to jobs in 
phases of our operation new to them. 
In addition, we conduct two courses 
in management development. Over the 
past five years, nearly 2300 managers 
and potential managers have completed 
“Mobil Principles and Methods of 
Supervision” and nearly 1200 our “Or- 
ganization and Management” course. 
In the same period, 50 of our top ex- 
ecutives have taken intensive advanced 
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management courses at 10 outstanding 
universities.” 

Texaco told about its managerial 
conferences to increase knowledge of 
the company and develop abilities: 

“For a number of years the company 
has had several programs in effect to 
enlarge its reservoir of managerial 
talent. In May, a series of Texaco con- 
ferences was inaugurated at Houston, 
Texas, for personnel at the managerial 
level of all departments. The purpose 
of these conferences is to broaden par- 
ticipants’ knowledge of the company’s 
over-all operation and to better prepare 
them for increased responsibilities.” 

Sun Oil gave this report of results 
of its extensive supervisory develop- 
ment program: 

“The measured success of this pro- 
gram is reassurance that Sun’s front- 
line supervisors not only have the 
competency to handle today’s prob- 
lems, but also the opportunity to grow 
within the company. Evaluation of 
the program showed that supervisors 
improved many skills and developed 
more initiative in assuming greater job 
responsibilities.” 

Public relations was the subject of 
several management reports to stock- 
holders. Plymouth called on all petro- 
leum people to help, stating: 

“It is the job of all those having a 
stake in the petroleum industry in- 
vestors, employees, royalty owners and 
suppliers — to bring about a fair and 
realistic public appraisal of the in- 
dustry and its importance to the wel- 
fare and security of the nation. Once 
that is achieved, the industry will be 
in a position to continue to meet its 
public responsibilities as it has through- 
out the last century.” 

Jersey Standard gave some indica 
tion of its activities in public relations 
with this paragraph: 

“It is important for groups of many 
kinds and the public in general to 
understand the company’s actions and 
the need for a healthy business climate 
in which to operate. During the year 
company officials appeared before leg- 
islative committees to testify on mat- 
ters such as tax, trade, and other 
policies affecting the national welfare 
as well as the company’s business 
Statements were circulated concerning 
issues influencing Jersey, and steps 
were taken to inform interested parties 
of the significance of these issues. In 
addition, company employees at all 
levels were encouraged to participate 
in local and national civic undertakings 
and to develop better understanding 
of the effect of political developments 
upon them and their jobs.” 

Thus did most annual report close 
— with people and their relation to 
the company, as shareholders, em- 
ployees, and customers 
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Outlook 


OF COURSE, management is not go- 
ing to tell a stockholder to sell out 
but annual reports are certainly not 
propaganda. Management presents sur- 
prisingly frank appraisals of problems 
and evaluates pretty accurately the po- 
tential of the future. 

Laid on the line is Texas Gulf Pro- 
ducing’s statement 

“Reductions in the selling price of 
crude oil, together with increases in the 
price of materials and supplies, con- 
tinue to plague the domestic producer 
Our selling price of crude oil has de- 
clined 13 cents a barrel at a time when 
we were obliged to raise wages by about 
5 percent, again increasing our cost of 
doing business. This combination is 
eroding the foundation of the domestic 
industry by eliminating the incentive to 
find new reserves.” 

Outlook for the producing company 
has been questioned, but Texas Pacific 
Coal and Oil sees the domestic pro- 
ducer with good advantages. Says its 
report 

rhe results of the past three years, 
the indications of current economic 
studies and the forecast for the future 
all point to the continued importance 
of the independent domestic oil pro 
ducer. Companies in this category con- 
tinue to show the industry's highest 
percentage of gross income and earn- 
ings, and continue to exceed the in- 
dustry average in rate of oil discoveries 
and additions to reserves. As each year 
brings a greater threat of conflict 
abroad, which could result in a reduc- 
tion or even total elimination of oil 
and crude supplies from foreign 
sources, the stable and successful in- 
dependent domestic producer is more 
important to our national safety and 
economy than ever before.” 

Outlook for business and industry is 
improved, reports Texaco’s manage- 
ment. “We anticipate that domestic 
demand for petroleum products will 
increase about 4 percent and foreign 
free world 9 percent 

“However, the long-term outlook in 
the United States is somewhat clouded 
by the continued prospect of inflation, 
higher wage and material costs, and the 
narrowing of profit margins. Industry 
in general is deeply concerned by the 
increasing ability of organized labor to 
force inflationary wage increases that 
are clearly in excess of gains in pro- 
ductivity. Fortunately, more and more 
of our citizens are becoming aware of 
this threat to our economic stability.” 

In the opinion of Standard of Cali- 
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fornia management, early in °59 “sup- 
ply-demand ratios were generally in 
better balance than at the same time in 
1958. Demand for petroleum products 
in the United States is expected to in- 
crease this year by nearly 5 percent 
and in Free Foreign areas by about 9 
percent. It is to be expected, however, 
that in the short term these favorable 
factors will be offset to some extent by 
increasing competition for domestic 
and foreign markets; rising labor costs; 
and the problems of over-supply 
abroad, both in oil and in the tankers 
that transport it.” 

One of the problems discussed is 
Federal Power Commission's control 
of interstate gas sales. Champlin’s re- 
port states 

“Stockholders should be aware that 
the present unworkable utility regula- 
tion of natural gas producers is costly 
to the company and to the government 
alike. There continues to be a real need 
for sensible amendatory legislation.” 

Amerada explains the predicament 
“The burden and cost of preparing and 
handling rate cases before the Federal 
Power Commission are constantly in- 
creasing. No new contract for the sale 
of gas in interstate commerce can now 
be made by the Corporation with any 
assurance as to the price it will be per- 
mitted to receive. Furthermore, under 
existing contracts the Corporation has 
had price increases for gas suspended 
in about 30 instances with no assurance 
of what prices will be approved, how 
such prices will be determined, or when 
they will be acted upon. Our experience 
is no different from that of most pro- 
ducers selling gas in interstate com- 
merce, with the sum total of the un- 
certainty, delay, obstacles and expense 
to the industry becoming increasingly 
burdensome.” 

Inflation gets a spot in several re- 
ports. States Phillips Petroleum: “A 
problem confronting the oil industry 
and certainly one critical to all indus- 
try — indeed, to all citizens — is infla- 
tion. Among the causes are wage 
increases which do not result in pro- 
portionate gains in productivity and 
unnecessary government spending. 
Higher prices are needed now to re- 
cover the general 5 percent wage in- 
crease of early 1959.” 

Pure Oil turns to the problems and 
challenges ahead after reminding its 
stockholders: “The United States is the 
largest consumer of energy the world 
has ever known. Virtually all the energy 
our nation uses comes from the basic 











Letter to the Stockholders’ a sketch from 
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resources of water power, coal, oil or 
natural gas. Of the total energy needed 
by our country over two-thirds is pro- 
vided by oil and natural gas The 
national thirst for oil and natural gas 
grows greater and greater. A recent 
study estimates that U. S. consumption 
of oil and natural gas will increase 
from the equivalent of 13.7 million 
barrels a day in 1957 to 22 million in 
1967.” : 

Drilexco also feels the industry must 
prepare for the long term. Its report 
says, “Present problems of the petro- 
leum industry are extremely complex, 
some of them appearing to defy satis- 
factory solution. The management of 
your Company feels, however, that due 
to demands for new oil and gas re- 
serves which will be placed upon the 
industry by a growing economy and 
continuing increases in population, the 
long range prospects are promising.” 

In spite of threats to a prosperous 
future, the present gives solid evidence 
that financial progress is with us. The 
last of 1958 pointed to the uptrend 
Atlantic Refining, for instance, re- 
ported a $26,158,000 net income in the 
second half compared to $7,667,000 
profit for the first half 

Plymouth’s net income for the last 
quarter of last year exceeded that of 
the entire first half 

First quarter of 1959 reveals a sub- 
stantial increase in revenue and in 
earnings for those whose reports have 
been made 

The 1958 experience has pared the 
deadwood and oil company organiza- 
tions appear to be running more 
smoothly, more efficiently and more 
profitably than they were a year ago 
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IS A 35-HOUR 
WORKWEEK ENOUGH? 


Labor demands short hours to spread work ... Management 
invests deeply in technological advances to cut labor costs 
...Can this be settled only by the federal government? 


TWO YEARS AGO, peppery Walter 
Reuther led his automobile workers in 
a bold uphill attack against the ram- 
parts of the 40-hour workweek. Like 
the king of France in fabled song, he 
“marched up the hill, and marched 
right back again.” In other words, he 
got nowhere. Recently, however, the 
shorter workweek received the blessing 
of the entire AFL-CIO Executive 
Council. It was George Meany himself 
who posed the terrible alternative if 
the workweek is not reduced. Either 
we do, or we have to shoot a couple of 
million workers, according to Meany. 


Let us examine labor’s case first. 
I think it would be fair to say that 
labor's call for a 35-hour workweek— 
because we produce more than we can 
consume at full employment levels — 
has the tinge of a latter-day Luddite re- 
volt, or at least something more than a 
tinge of the “spread the work” plan. 
Better tools, machinery, automation— 
these are at the base of the problem of 
labor displacement. So far, so good. 
But labor also is thumping for full em- 
ployment and full production to meet 
the needs of a growing America. Now, 
is it not true that “spreading the work,” 
overmanning our machines and cutting 
down on the workweek would result in 
as much underutilization of resources 
as having five million unemployed? 1s 
it not true that America can be greater, 
stronger and a better place to live in if 
we produce as much as we possibly 
can? Since the entire physical value of 
the U.S.A. comes to only about 
$20,000 per American family, is it 
possible that we have too little produc- 


Condensed from an editorial by Haig Babiar 
Editor of Economic Affairs, published by Inst 
tute of Economic Affairs, New York University 
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Haig Babian 


tion, and not too much as George 
Meany tells us? 

By way of continuing this examina- 
tion of labor's case, it readily comes to 
mind that during the past 10 years the 
production industries have shown a 7 
percent net loss in employment, while 
the service people have enjoyed a 17 
percent net gain. To date, only 15 per- 
cent of organized labor is comprised of 
the so-called white collar workers, and 
the unions are notorious for their con- 
tinued lack of success among this class 
of employees. Thus, is organized labor 
proposing to maintain itself, even at 
the price of insisting that production 
workers who are no longer needed 
nevertheless be kept on by “spreading 
the work"? 


Now let us turn to management. 
Not even the major industrial or manu- 
facturing businesses will now dispute 
the fact that in this postrecession era 
they will need fewer workers for more 
production, with better technology 
cited as a specific reason for the 
progress in their productivity rates 
rhe failure to rehire all who were laid 
off during the recession is not merely 
a reflection of a recession-induced in- 
crease in productivity. It is in keeping 
with the postwar trend unmistakable in 
the figures cited above. 

Yet, two years ago, management's 
rebuttals to Reuther’s demands for a 
shorter workweek were full of allusions 
to how many more automobile workers 
there are today than blacksmiths, who 
were displaced. In other words, what 
was bad for the blacksmith was good 
for the automobile worker. But is it 
not now possible that the automobili 
worker is doomed to the same fate as 
the blacksmith? 


The problem of displacement is a 
very real one. Declaring a 35-hour 
workweek will not solve it, nor will cit- 
ing the ancient history of the Industrial 
Revolution solve it. 

What would have happened if man 
agement had invested a part of the 
sums allocated for technological ad 
vanees to programs of retraining per- 
sonnel who eventually must face 
displacement? Such programs could 
have prevented investment in over 
capacity, and would cost no more than 
the protective benefits demanded by 
unions, or the shorter workweek, for 
that matter 

Ought not competitors vie with each 
other to develop new ideas about the 
sociological effects of technological 
voals as much as they vie with one 
another in the field of modernizing 
plant and equipment? 

The interesting thing about whether 
there should or should not be a shorter 
workweek now is not in the issue of 
who is right and who is wrong. Far 
more intriguing is how this question 
presents us with still another example 
of an intramural conflict in contem 
porary American society that will have 
to he settled by the federal eovern 
ment —and only because loyalty to 
traditional thinking ties the hands of 
men who should know better 

I realize it is difficult to change 
course, to seem to violate established 
traditions, institutions and practices 
Unfortunately, it is precisely this diffi 
culty that forever leads us to the halls 
of government to find the resolution of 
our problems. As we continue this 
process decade after decade, what then 
will become of the traditions that we 


as a society value the most? * * * 


A-35 





For Petroleum Mobilization 





NATIONAL EMERGENCY 
COMMITTEE SET UP 


NPC undertakes to review plan for handling oil and gas in crises 


WALTER S. HALLANAN, chairman 
of the National Petroleum Council, 
has appointed the highly important 
special Committee on National Emer- 
gency Oil and Gas Mobilization and 
seven Regional Petroleum and Gas 
Sub-Committees, one for each of the 
geographical regions established by the 
Office of Civil and Defense Mobiliza- 
tion 

The committee was formed as result 
of a request received from Elmer fF 
Bennett, Acting Secretary of Interior, 
January 21, 1959. Secretary Bennett 
asked the Council: 

1. To undertake a review of the 
“Proposed Plan of the Office of Oil 
and Gas for Handling Petroleum and 
Gas During a National Emergency, 


submitting such comments and recom- 
mendations as it deems appropriate for 
consideration in possible future revi- 
sions of the plan. 

2. To supply names and industry 
affiliation of individuals qualified to 
discharge the responsibilities of spe- 
cified positions in connection with this 
“Proposed Plan” as full-time govern- 
ment employees in the event of a 
national emergency. 

The committee is under the chair- 
manship of Mr. Hallanan, Plymouth 
Oil, with R. G. Follis, Standard Oil of 
California, serving as vice chairman. 
Two Special Assistants to the Chairman 
are J. Ed Warren, Cities Service Com- 
pany, and Dr. Robert E. Wilson, Chi- 
cago, formerly of the Standard Oil 


Company (Indiana). Committee Secre- 
tary is James V. Brown, National Pe- 
troleum Council 

The complete membership list for 
the Committee on National Emergency 
Oil and Gas Mobilization, and its Re- 
gional Subeommittees is given in the 
chart. 

By letter of March 11, 1959, Cap- 
tain Matthew V. Carson, recently des- 
ignated government co-chairman of 
the council by Secretary Seaton, ap- 
proved the establishment and member- 
ship of this committee and its sub- 
committees, and designated Frederick 
S. Lott, assistant director of the Office 
of Oil and Gas, Department of Interior, 
as government co-chairman of the main 
committee. x** 


National Petroleum Council Committee on National Emergency Oil and Gas Mobilization 


Chairman 


Special Assistants to the Chairman J. 


*Government Co-Chairman of Committee - 


Walter S. Hallanan 
Ed Warren 
Robert E. Wilson 
Frederick S. Lott, 


Office of Oil and Gas, Department of Interior. 


P. C. Spencer, Chairman, Region 1" 

J. C. Donnell, Il, Chairman, Region 2 
C, Pratt Rather, Chairman, Region 3 
Reid Brazell, Chairman, Region 4 


Vice Chairman 
Secretary 


R. G. Follis 
James V. Brown 


A. Jacobsen, Chairman, Agenda Committee 

Frank M. Porter, Chairman, Appointments Committee 

Morgan J. Davis, Chairman, Committee on Use of Radio and Radar (1959) 

R. L. Milligan, Chairman, Committee on Petroleum Storage Facilities (1959) 
Agenda Committee Members 


Bruce K. Brown, Chairman, Region 5 Wr Alten Senen 


J. Howard Marshall 


Russell B. Brown 
Paul Endacott 


B. L. Majewski 


Glenn E. Nielson, Chairman, Region 6 and 8 J. R. Parten 


D. T. Staples, Chairman, Region 7 B. A. Hardey L. F. MeCollum M. J. Rathbone 
‘Also member of Agenda Committee 
REGIONAL PETROLEUM AND GA® SUB-COMMITTEES 
OCDM OCDM OCDM OCDM OCDM OCDM OCDM 
REGION 1 REGION 2 REGION REGION 4 REGION REGION 6 & & REGION 7 

Ch P. C. Spencer Ch J.C. Donnell, II Ch.—-C. P. Rather Ch R. Brazel! Ch B. K. Brown Ch G. E. Nielson Ch D. T. Staples 
V.Ch.. J. Comerford V.Ch.--W.W.Vandeveer V. Ch. J. H. White V.Ch.-B.L.Majewski V.Ch.—J.R.Parten V.Ch.—-A.F. Barrett V.Ch.—S. Fox 
Sec.-V. M. Brown Sec M. Brown Sec V. M. Brown Sex V.M. Brown’ Sec.—J. V. Brown Sec J. V. Brown Sec.—J. V. Browr 


Clark, G. W. 
Cowden, H. A 


Cranson, L. A 
Foliis, R. G 


Benedum, P. G Cummins, J. I Dunnigan, J. P 
Blaustein, J Duke, G Fisher, M. M 


Bergfors, F. E., Sr 


Anderson, R. O 
Burns, H. S. M 4 


Baldridge, E 


Harper, J Brown, R. B Wrather, J Graves, B. ¢ Ball, M. T Downing, W. M. Goggin, G. T 
Hilts. H. B Dow, F. B Hartman. I. W Rridwell, J. S Mills, M., Sr. Graves, B. I 
Jacobsen, A Foster, C. T Hawley, C. B Carpenter, O. S. 


O'Shaughnessy, J. F. Green, R. H 
Ritchie, A. S. Ss 


Ss Jones, 
Robineau, M. H 


Taylor, R. H 


Hallanan, W. 5S McClure, H. M., J1 
Hunter, G. B Milligan, R. L 
Jones, J. P. Nolan, J. L 
Niness, S. F Prior, F. O 
Proctor, D White, H. D 
Supplee, H., J: Wilsey, L. A 
Violette, W. G 

Vockel, S. M 

Wells, E 

Wolfe, J. T. 


Davis, M. J. 
Endacott, P 
Goldston, W. J 
Hamon, J. 
Hardey, B. A 
Hulcy. D. A 
Kayser, P 
Keeler, W. W 
Kennedy, H. J 
Lawton, R. G 
Locke, E. R. 
McCollum, L. | 
McGowen, N. C 
Marshall, J. H 
Moncrief, W. A 
Nixon, M 


Jones, W. A 
Long, A. C 
Ludwig, D. K 
Maguire, W. G 
Matthewman, J. L 
Nickerson, A 4 
Pogue, J. E 
Porter, F. M 
Rathbone, M. J 
Warren, J. E 


Young, G. S 


= 


Powell, W. T 
Richardson, S. W 
Rodman, R. V 
Rowan, A. H 
Simpson, G 
Tennison, G. T 
Whaley. W. C 
Windfohr, R. I 
Zeppa, J 


NOTE: Members of Regional Petroleum and Gas Subcommittees are not limited to 
participation in the Region to which they have been named, but may par- 
ticipate in any other Regional Subcommittee in which they wish to supply 
nformation or assistance 
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Sectional view Powell Screwed Gland Lubricated Plug Valve. 


Like all Powell Valves, Powell Lubricated Plug Valves are 
superior in their field . . . and have many advantages over 
other conventional types of Valves. 
e@ Simple design: only three basic parts— Body, Bonnet, Plug. 
@ Quick, complete shut-off—a quarter turn will close or open 
the valve. 
@ Tapered Plug assures positive seating. 
Machined surfaces of plug and body are not exposed in 


the open position. Any media adhering to the plug when in 
the closed position is removed when plug is rotated. 


@ Cavity-free straight passage assures streamlined flow in 


either direction. Scale and sediment cannot collect 


Powell Lubricated Plug Valves are available in sizes 
through 16", depending on the type required—Semi-steel 175 
and 200 pounds WOG ;—Carbon Steel ASA 150and 300 pounds 


Powell can also furnish Lubricated Plug Valves in other 


alloys on special order. 


For all your valve needs, make it a policy to consult your 


local Powell Distributor—or write directly to us. 


THE WM. POWELL COMPANY 


Dependable Valves Since 1846 e Cincinnati 22, Ohio 
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Plagued by Pests? 


Office Pests... 


How to Control Them 


Ernest W. Fair 


JUST as our home life is badly dis- 
rupted by pests in this case insects 
and rodents — so our office life is con- 
tinuously harassed and disrupted by 
pests of the human variety. And, just 
as there are effective pest control 
methods to handle the household pests, 
so there are control methods to suc- 
cessfully exterminate those which in- 
fest the office. Here are the more com 
mon types and suggestions for their 
control 

Pete the Peddler is a pest that will 
probably always be with us. Distinct 
from the supplier salesmen, he serves 
little useful purpose, and has nothing 
of real value to offer. Signs do not dis 
courage him; hard looks are his meat 
He disrupts employees’ work, wastes 
their time, prevails on their sympathy, 
and pockets their pennies. The best 
formula to use on this individual is a 
little guile and deceit, i.e., inform him 
Mr. or Miss So-and-So handles all such 
matters and ts out at present, or com- 
pany policy prohibits individual em- 
ployee contacts. An effective control 
can sometimes be achieved by an alert 
office receptionist. 

Don the Juan is the variety who is 
convinced that he has _ irresistable 
charm that the receptionist and other 
women in the office must share and 
who not only annoys them continuously 
but disrupts office routine. Trying to 
handle this pest with kindness and good 
manners only encourages him in the 
certainty he has made another con- 
quest. Sharp jibes and ridicule of his 
charms will prove much more effec- 
tive. Sometimes, it is necessary for 
the personnel manager to suggest that 
he pay more attention to his job and 
less to his co-workers. 

Betty the Borrower is another deadly 
inter-office pest that should be recog- 
nized early and discouraged forthwith, 
or all supplies and portable office equip- 
ment will be in her office before you 
realize what has happened. Sure, be 
glad to let you use it here, but I have 
to use it myself in a little while, is one 
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way to discourage her. Another is to be 
always “out” or down to the last “two 
or three” of the requested item. Saying 
“no” and saying it from the very start 
is a sure way to discourage this indi- 
vidual, for if she cannot get results she 
will soon find another victim. 

Tom the Telephoner exists in every 
major office set-up. Many a time an 
important call has been missed in the 
office while Tom argued with his girl, 
or a credit manager over your tele- 
phone. One polite way of saying no is 
I'm sorry but our telephone is out of 
order, and should it suddenly ring, 
coming back with Oh, there it's fixed, 
answering quickly and hanging on as 
long as possible. Another answer is: 
‘I’m so sorry but Mr. So-and-So has 
asked that there be no out-going calls 
for the next hour, he’s expecting a very 
important call any minute 

Peg the Postage Pest costs every of- 
fice a sizable sum of money over a 
year’s time with her petty filching of 
“just one stamp” mighty often. Not 
keeping stamps is of course the obvious 
answer. Not as drastic, but as effective 
is putting one person in charge of 
stamps and keeping track of outgoing 


mail is another answer. Just leave the 
money with the letter at the mail room 
and they'll mail it for you at the post 
office when they go, is the answer one 
office manager gives this type pest. 

Gossipin’ Gert is another breed of 
time killers that always leaves a bad 
taste in one’s mouth after her visit. 
When such a pest has been recognized 
for the pest she is, you can always be 
too busy to listen, ignore her, or say 
you have already heard the news. Or, 
you can take the straight forward ap- 
proach and tell her you prefer to mind 
your own business and would appre- 
ciate her doing likewise. 

Louis the Lounger who decides that 
your office is a good place to loaf 
around, “shoot the breeze,” spend a 
second, third or fourth coffee break, 
etc., is a pest of the more subtle kind. 
He disrupts your work, and is a bad in- 
fluence on the other office personnel 
who have work to do. Seeing that such 
an individual is placed in the most un- 
comfortable chair available, is one tac- 
tic. Inviting him out for a cup of cof- 
fee and hurrying off before he can get 
his first sip is another way of detouring 
this pest. Making a telephone call or 
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two and paying no attention to him, 
suddenly remembering an appoint- 
ment, or informing your secretary to 
bring a contract or special file in when 
he appears with Here's the file you 
wanted Mr. So-and-So are also effec- 
tive ruses. 

Clarence the (Self-Appointed) Cru- 
sader and his progeny seem to be on 
the prowl in every kind and type of 
office. With their portable soap boxes 
they descend upon you. They are 
usually difficult to handle and always 
unreasonable. Mr. So-and-So sets aside 
Saturday mornings to see folks on such 
matters, is one answer to give, or if 
they should come back then Mr. So- 
and-So can always be called away to 
the bedside of a sick aunt. If they de- 
cide to pour forth their message on the 
personnel, turning a deaf ear to them 
is about all we can do; most will soon 
go away when they lose their audience. 

Freddy the Friend who has nothing 
better to do than hang around the of- 
fice needs discouraging as much as any 
other pest; particularly the male variety 
seeking feminine companionship in the 
office. The best formula to exterminate 
the office of these pests has to be ap- 
plied by the employees with whom they 
are visiting. When it is clear to such an 
employee that the office is a place to 
work, and visitors should be handled 
after office hours, then the individual 
employee can generally handle the 
problem and most certainly will handle 
it if he or she knows their very job de- 
pends upon getting rid of “Freddy” 
during office hours. 

Elmer the Efficiency Expert who 
keeps coming into the office and show- 
ing everyone how to do something 
better is another pest of irksome cali- 
ber. Usually this Elmer is a rude indi- 
vidual and understands only rude treat- 
ment. Sometimes he is a mild-mannered 
do 'em gooder. In the latter case, if we 
will take the time to listen attentively 
two or three times, and then absolutely 
ignore the instructions we will dis- 
courage him. He thrives only on see- 
ing someone else’s system supplanted 
by his own, and will move to other 
“greener pastures” when he can't ob- 
tain results in your office. 

Such pests as these have no place in 
any busy office. Not only do they dis- 
turb the established routine, but they 
are a constant source of friction, 
jangled nerves, and in the long run a 
very unnecessary item of office over- 
head. 

Handling them with the “insecti- 
cides” will take care of the situation in 
nine cases out of ten. The tenth case 
will take some doing, i.e., individual 
handling of the individual problem; 
but it is worth all of the effort required 
to get the job done. x*k 
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“Business Needs to Bring Balance 
To American System” — Greenewalt 


Historic balances assure rights, curb excesses, and offset efforts by 
any group to benefit at expense of others . . . Without the weight 
of business the nation is maladjusted, says DuPont president. 


A NEW ATTITUDE toward politics, 
coupled with “positive and affirmative 
doctrines” which fit acceptable national 
objectives, was urged upon business- 
men by Crawford H. Greenewalt, pres- 
ident of the Du Pont Company. 

Indifference to political issues among 
businessmen has upset the historic bal- 
ances essential to democracy, Greene- 
walt declared. He noted that “a list in 
any direction, if long protracted, brings 
distortions as well as inequities.” So- 
ciety itself, he said, is the loser, as a 
“heavy thumb on the scales” can result 
only in “short measure for the cus- 
tomer.” 

By presenting its own case “in whis- 
pers,” business has produced a social 
maladjustment for “it is obviously es- 
sential that their point of view, repre- 
senting the largest and most widespread 
influence in our national life should be 
clearly expressed,” he said. 

Businessmen cannot expect support 
unless they “let it be known what they 
stand for,” he said, adding that “gov- 
ernment, like parenthood, requires 
personal attention” and that there 
could be no delegation of the “respon- 
sibility to be responsible.” 

Closer contact and understanding 
was seen as the cure for hostile atti- 
tudes on both sides of the business- 
government relationship. Businessmen 
have too often approached politics 
“more in anger than in reason,” while 
politics has mistakenly looked askance 
at the “business viewpoint.” Actually, 
no “representative” business viewpoint 
exists and there are “all manner of 
opinions” to be found on public ques- 
tions, even within a single corporation 
Business people can, however, make 
“constructive contributions to govern- 
ment, advancing the interests not 
simply of business, but of public wel- 
fare in general.” 

But he cautioned: “Politics is not 
an instrument of power; it is, first of 
all, an instrument of persuasion, of 
communication.” 

As business enters the political arena, 
it “will perform its greatest service by 
restoring balance to the traditional 
American system.” When the historic 
balances of the nation are in proper 


relation, rights are assured, excesses 
are curbed and they offset efforts by 
any group to benefit at the expense of 
the others, he said, and noted John 
Adams’ warning that anything else is to 
“commit the lamb to the custody of 
the wolf.” 

“An adequate balance among indus- 
try, agriculture, and all other pursuits 
has been at the heart of the American 
economic system just as a consolidation 
of many diverse viewpoints has been 
the marrow of our political system 
And the same need exists undiminished 
today in both categories, just as it has 
at all time in our history.” 

If the balances are to be preserved, 
“all parties should be heard and con- 
sidered. Yet business, in an era featured 
by shrill cries, has all too often pleaded 
its case in whispers,” he said 

“Why businessmen should have been 
diffident about speaking out in defense 
of their cause, I can't say,” he added 
“Had the privilege of a hearing been 
removed by law, the injustice would 
have been decried as an outrage. Yet, 
as Mark Twain once said about read- 
ing, there is little difference between 
those who don’t and those who can’t.” 

He noted also that, too often busi- 
nessmen in politics “approach this deli 
cate area more in anger than in reason 
with an atmosphere of conflict about 
them.” 

“What one must remember is that the 
other elements in the economic system 
which are actively promoting their own 
causes have every right and indeed 
every responsibility to do so. The 
cue for business is to add its own song 
to the chorus.” 

“In our country, all decisions are 
made in accordance with popular will,’ 
Greenewalt continued. “I believe that, 
by and large, the public’s verdict will 
be sound and just. But here, of course, 
there is one essential proviso, that the 
issue be clearly defined and that the 
voters be fully and completely informed 
of the facts. And it is here that busi 
ness has the obligation and the duty to 
make sure that evidence is not withheld 
which would hinder the jury in reach 


ing fair and equitable conclusions 
** * 


A-39 




















®, 


H & L Potent Nos. 2568075 - 2669153 


1540 SOUTH GREENWOOD AVE. 
MONTEBELLO, CALIFORNIA 











Something 
NEW in 
gasoline 
additives 


VUOP 8S 


°e Potent Antioxidant 


Prevents gum formation and stabilizes tetraethy! lead 


Effective Air Sweetener 


acts as catalyst in air-oxidation of mercaptans 


Completely Non-Toxic 


non-irritating to the skin, requires no special handling 
precautions. 


A completely new gasoline additive! As an antioxidant, 
UOP 88 is high in potency and uniform in 

quality. Too, it is the lowest-cost phenylenediamine 
type antioxidant on the market. UOP 88 will also 

fill your need as an air-sweetener for catalytically 
cracked naphthas. Non-toxic and non-irritating to 

the skin, it is a 100% active ingredient and remains 
liquid at all ambient temperatures. 


Write for detailed 


information and sample. Address 


our Products Department. UNIVE RSAL OIL 


@ 30 Algonquin Road, DesPlaines, Illinois, U.S.A. 
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How much control does your pipeline need ? 


f you have some imagination, like our artist, you can tive, labor-saving control. No more. No less. 

go hog-wild in working out a pipeline control system. 
If you really wanted it, Union Switch & Signal could 
even give you a digital read-out of your mother-in-law’s 
blood pressure a thousand miles away. 


Union Centralized Transport Control can remotely 
operate a single booster station or an entire system. It 
can provide automatic sequencing, telemetering, data 
handling and display, data logging, instrumentation and 


But clean engineering requires just the right amount communications. 


of control. We’ve learned, after 78 years of hard knocks 


Union CTC will lower your operating costs, and it is 
in the control business, that overdesign is just as bad as 


completely error-free. It’s a new concept in pipeline con- 


underdesign. We all strive for positive, reliable, informa- trol. Write to us so we can tell you about it. 


See us at: IPE—Tulsa, May 14-23. Sec. R-Oklahoma Drive 


‘Poneers in Push=@Button Science” 
NN UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY — 
PITTSBURGH 18, PENNSYLVANIA 
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You should know more 
about the new QCf 
non-lubricated Ball Valve 


Now, while you're thinking about it, ask your secre- 
tary to have us send you Catalog 1000. 


This catalog will give you a full description of the 
latest product of W-K-M’s creative engineering—the ACF 
non-lubricated Ball Valve 


This new valve was service-tested for 3'2 
years before it was offered to buyers. Service- 
tested and service-proved: in the entire 3'2 years, 
every user reported completely satisfactory results. 


It's a great valve, this new one: versatile, rugged, 
efficient, easy to maintain on those rare occasions when 
maintenance becomes necessary, a valve you can specify 
with complete confidence. 


WRITE FOR 
CATALOG 1008 


Product of 
W-K-M’s C ative Engineering 


This cut-away picture shows you why this new 
valve pertorms so dependably, lasts so long, and 


so economical to maintain 


Note the tull. round conduit through body and 
ball that assures full flow through the valve—without 
turbulence, and with no more pressure drop than 


through an equivalent length of pipe 


Note the way the ball ts suspended between 
Teflon seats under compression, assuring leakproof 
service at rated working pressures, or under vacuum 


indefinitely 


Note the way actual seating surfaces are sealed 
away and protected from any abrasive action of the 
lading flow in either open or closed position 


Available in carbon steel (ASA 150 Ib., 300 
lb.). and semi-steel (200 Ib., 400 Ib.). Sizes range 
from '2°’ through 6’. See Catalog 1000 for full 


listing of sizes and pressures 


Division oF QCf itnoustTrRies 


P.O BOX 2117. HOUSTON 
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This EL Boll is the Key to leak control 


The patented Ell Bolt construction employed on Vogt 
floating head heat exchangers is the answer to re- 
assembly without distortion or leak development. 


OTHER VOGT PRODUCTS 

Drop Forged Steel Valves, 

Fittings and Flanges in a 

complete range of sizes ® 

Petroleum Refinery and Chemical 
Plant Equipment @ Steam Generators ® 
Heat Exchangers ® Ice Making 

ond Refrigerating Equipment. 
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Cover may be removed by simply loosening the Ell Bolt 
nuts and disengaging the Ell Bolt heads from the ‘“‘lock 
notches.’" No misplacing of Ell Bolts can result — and 
tightening is easy and positive — absolutely leak proof. 
Send for Bulletin HE-6. Address Dept. 24A-XRE 


HENRY VOGT MACHINE CO., P. 0. BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, 
Camden, N. J., St. Lovis, Charleston, W. Va., Cincinnati 


HEAT TRANSFER 
EQUIPMENT 
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HOW TO BE A MANAGER 











What About Management Courses? 


Gilbert C. Jacobus 


“The man who knows principles gathers facts easily because facts 
have meaning for him.” 


AT THE OUTSET we have to accept the premise that there 
exists a body of knowledge about managing a business, 
which understood and applied, augments managerial com- 
petency. Will you agree to that? I believe most readers will. 
Then it follows that a means to gain such understanding 
and skill in application will be valuable to persons seeking 
managerial or executive positions. 

There is one tried method for accomplishing this — take 
a management course. 

Petroleum management has for years been acutely inter- 
ested in development of business leadership. It is surprising 
in view of the rough and tumble early days that so many 
top oil and gas company officials have found time to partici- 
pate in management courses. 

At first only top executives were enrolled in management 
development courses. These men were often dubbed “crown 
princes”; and corporate action sometimes tended too early 
to exclude other potential management personnel. 

In recent years courses in improving executive abilities 
have been developed for all levels of management in petro- 
leum operations. Today virtually any employee in middle 
management who wants to, can avail himself of executive 
courses. Usually the company pays all or part of the ex- 
penses. Sometimes, however, they only allow time in which 
to take the course. But even if you pay the fee yourself it 
may be worthwhile. You may find that you prepare for it 
more carefully and select a course particularly to fit your 
own requirements if you are making some sacrifice for it. 
At any rate, when you pay expenses you can take some 
consolation in the fact that you can deduct all expenses for 
taxes — any traveling to the school, and board and room 
when there. 





Gilbert Chester Jacobus is Re- 
search Professor of Public Ad- 
ministration and director, Army 
Logistics Research, George 
Washington University, Wash- 
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1929; New York University 
Business Administration, MBA, 
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He has received the Legion of Merit, the Order of the 
British Empire, and many other awards for his work with 
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— KARL TAYLOR COMPTON 


You can unlock a store of knowledge about 
how to manage a business. Courses in man- 
agement are one key to this information. 


But wait — you must answer some questions before you 
enroll: 


e@ How much should | know about such a course 
before enrolling? 


e What can | really expect to get from the course? 


e Why do this instead of something else? 


WHAT TO KNOW 

Before getting into a management course it's a good idea 
to find out specifically what it offers you in your particular 
circumstances, Not that you can expect to do anything about 
the course if you're being ordered to attend! But you can do 
something about you. Understanding what a course has for 
you, makes possible a focusing of effort that pays real 
dividends. Only you can focus your own effort. 

Some management courses emphasize the acquiring of 
knowledge; some are predominantly “skills” courses; some 
seek principally to stimulate thinking in the field. Most 
management courses will include some of all three aspects 

For instance, Louisiana State University described a 
Management course as one “developed to give training in 
the subject mentioned,” and proceeded to list in a table, 
subjects such as Supervision, Economics, Industrial Socio- 
logy, Industrial Psychology, Labor Law, Community Re- 
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lations.' A course such as this, almost on its face, is one 
that emphasizes the acquisition of knowledge. 

Skills training would be found stressed in a course such 
as the Syracuse University four-week course on controls. In 
discussing that course the statement was made that: “The 
Executive Controls Program is designed for members of 
middle management — particularly those whose responsi- 
bilities increasingly call for general management skills as 
contrasted with those skills solely of the specialist.”? 

This is a course which seeks to increase the skills of 
managers in using impersonal data such as reports, budgets 
or organizational plans. The conviction underlying the 
course is that business controls, systematically and wisely 
used, will simplify management’s job. 

For a participant Ohio University’s Executive Develop- 
ment program, on the other hand, accents improvement in 
his ability to think through problems that confront him in 
his job, “whatever they may be.’’® 

Many courses of various educational institutions, man- 
agement associations, and industrial concerns or govern- 














Especially in the petroleum industry you face 
two roads of development — one as a pro- 
fessional and the other as an executive. You 
must decide which type management course 
will help you most 


ment organizations offer various combinations of these three 
types of learning. 

A course directed by the author for Department of the 
Navy senior engineer executives seeks to balance all three 
areas. Knowledge important to managing is explored in 
terms of the level of experience of participants. Man- 
agerial skills are developed through case studies and seminar 
discussions. Capacity to think in terms meaningful to 
managing is stimulated through case study analyses and 
provocative reading. 

lo sum up, before getting into a management course, for 
your own benefit, you ought to take a hard look at what kind 
of information is offered and what the prospective course 
seeks to accomplish for those who enroll. 


BENEFITS DERIVED 

A question of major significance is: What can you really 
expect to get from a management course? You get exactly 
what you seek, assuming only that the course content 
matches your area of interest and the instructional guidance 
is reasonably expert. 

But so often there is expressed a point of view that “I 
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Check This List for 
Managing Abilities 
Have you developed a competency to do the 
following... 


[_] Plan ahead what your group, and individual 


members of the group, should do. 
Decide promptly and accurately on the job. 
Convert decisions into effective action. 


Set priorities and time schedules that meet the 


needs of the job. 


O OOO 


Predict what facilities, supplies, equipment 
and people (skills as well as numbers of 
people) are needed for each job to be done 


by your group. 


Hold costs within allowable limits. 


age 


Understand what is needed to give members 
of your work-group the kind of inner 


satisfactions they should have. 


[_] Make clear to members of your work-group 
what each must accomplish if acceptable 


results are to be attained. 


Inspire in members of your work-group a 


willingness to get jobs done and done well. 


Judge whether or not results attained by 
members of your work-group are in fact 
acceptable in terms of your company’s needs 


and goals. 


[~] Clarify for each member of your work-group 
; 

his best relationship with other members 

and with outsiders (other groups ) 


as necessary. 


[] Spot mechanical or personnel difficulties 
that are developing and take remedial action 


before serious trouble occurs 


{ ] Develop understudies for the supervisory 


job and for any job involving scarce skills. 
[] Help members of your work-group to plan for 
a satisfactory career 


[_] Visualize the knowledge and skills you 
need to qualify for the next job ahead that 


would mean real progress for you 
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don’t know enough about managing to know what to look 
for.” Undeniably for the new supervisor, for the aspiring 
candidate, for the junior executive, there is a bit of dilemma 
here. Almost without exception, we begin our business 
careers as technical specialists. The implications of this 
were pointed out in an earlier article.* 

Perhaps the chief reason for emphasis on management 
courses in the oil and gas industries is because so many 
specialists are directed into administrative channels. This 
transition is not always easy for the specialist. 

Experience indicates management courses have been used 








You can't keep a one-track mind and be a 
manager. Not only must you be able to shoe 
a horse, you must feed him, exercise him, 
keep him in good shape. 


effectively to prepare such people for administrative duty. 
When Earl W. Unruh was chief engineer for Sinclair Pipe 
Line Company he was slated for advancement that required 
wider background. His company sent him to the Advanced 
Management Program at Harvard University in 1953. Mr. 
Unruh says the course provided management theory that 
helped him — a chemical engineer — to find a different and 
more effective approach to administrative responsibilities 
Within five years Unruh was president of his company and 
today he says cheerfully “My first job is people.” 

Another outstanding manager in the industry, Harold 
Decker, now president of Highland Oil Company, was sent 
in 1949 to the Advanced Management course. 

“I’m not a petroleum engineer any more,” he comments, 
but in his case as in others the background of the specialist 
is not erased by development of executive qualifications. In 
the petroleum industry it is generally the best basis for 
managerial development. As president of a producing com- 
pany and also as manager of Brown and Root'’s oil division, 
Decker’s engineering education is perhaps more necessary 
than administrative education. Understanding the impact 
upon technical areas of one’s management decisions is vi- 
tally important. 

The point we want to stress is that professional science 
and engineering careers which extend beyond the specialist 
level require both technical and management education to 
buttress experience. 

Promotion to a supervisory position, or transfer to a staff 
activity, creates a different environment, inevitably altering 
the basis for evaluating your performance. This holds true 
also as changes occur in advancing through middle manage- 
ment to top executive assignments. Since those fellows 
upstairs (organizationally speaking) are the people who 
evaluate our performance, it’s wise to try to develop our- 
selves in ways that produce more of what they look for. 
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One personnel manager identified three major groupings 
of factors in ten representative management evaluation 
plans as follows*: 


e KNOW HOW 
Requirements of duties 
Knowledge 
Planning required 
Mental application 
Understanding required 
Administration 
Original thinking 
Creative ability 
Managerial techniques 


e RESPONSIBILITIES 
Initiative 
Accountability 
Effect on profits 
Responsibility for personnel relations 
Responsibility for policy making 
Responsibility for policy interpretation 


e@ RELATIONSHIPS 
Supervision exercised 
Demand for leadership 
Influence 
Influence on policy making 
Influence on methods 


Of course, as it stands, lacking interpretation, such a list 
is of little use to a novice. But doesn't it begin to point the 
way for understanding what management (the people who 
dispense or withhold salary increases and promotions) look 
for when a supervisory or executive position vacancy 
occurs? A more definitive list of things successful executives 
do more frequently than relatively unsuccessful executives 
is published in Personnel of November 1955, repeated in 
Advanced Management of September 1958.* This is a list 
of 100 managerial activities; a list some find useful as a 
check list. It gives some idea of specific knowledge and skills 


we need to learn. 


WHY A MANAGEMENT COURSE? 

A variety of approaches exists for learning how to man- 
age. The one most universally encountered, of course, is the 
“bump your nose” approach. One day the boss calls you in 
and says, “Next week you will be the head of so-and-so unit 
Congratulations!” And that’s it. Because of doing “a good 
job” in the current assignment, a presumption is reached 


ot 


OR 


You may have to try the “bump your nose” 
approach on a new job but it would be far 
better to have directions already learned. 
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that correspondingly “good” performance will occur in the 
new post. Such a presumption may be valid, but most people 
find that learning solely through experience is pretty rough 
sledding. 

In many organizations this leads to considerable emphasis 
upon supervisory counseling. A man ought to be able to turn 
to his boss for guidance when the going gets rough but this 
calls for the creation of interpersonal relationships that re- 
quire much thought and effort on the part of both parties. 
We have to learn much about people as human beings to do 
this well. Moreover, harking back to the list of 100 man- 
agerial activities mentioned earlier, time runs out for most 
of us before it’s possible through experience or counseling 
alone to learn all we need to know. 

The fact of the matter is that formal courses accelerate 
the learning process. Subjecting oneself to the discipline 
demanded by such a course, strengthens the ability to ac- 
complish what is sought. If nothing more, the set pattern 
established by entry into a course provides a weapon for 
fending off other demands upon one’s time and attention. It 
provides a rationale for priority. 


peeeneen 


COURSES 


— 


You have the choice of what you want in 
9 t develop t. Think it over be- 
fore you select the things you need. 


a 




















Almost as a matter of course we seek approaches that 
produce something of practical value. In appraising the im- 
pact of one management course, upon its completion we 
asked senior engineer and research supervisors to answer the 
question, “Have you changed your techniques of manage- 
ment as a result of this course’? Some of the responses 
were: 


e “Yes, 1 believe I have a better understanding of 
employee-employer relationships.” 


e “Have injected more consideration of planning the 
accomplishment of the work. Have emphasized that 
subordinates devote more attention to evaluating the 
work done by their people. Have attempted to trans- 
mit in clear fashion to subordinates the general 
policies of top management.” 

e “Yes. More participation by supervisors in group dis- 
cussions.” 

e “Not at this time but I expect to make some changes in 
the near future. The discussions involving the many 
facets of management were very enlightening and 
clarified many phases that were hazy in my mind.” 

e “No. Have, however, re-examined my own perform- 
ance and methods.” 


E-4 


YOU MAKE THE CHOICE 
In the final analysis realistic evaluation of a management 
course must revolve around your personal plans: 


e What do you need to learn to qualify for the posi- 
tion you would like to occupy? 


How soon do you need to learn this? 


e On the basis of the best information available, does 
the course content and the instructional guidance 
promise to give you what you need? 


You must accept major responsibility for charting the 
path of your own development. You'll find your seniors 
continually emphasizing that management development is 
self-development. In line with this point of view, selection 
of management courses to attend ought to be primarily your 
choice; a choice consciously, rationally made 


These Should Be Easy Now... 


1. Why should you examine a management course before 
enrolling? 


2. What questions should you ask yourself before decid- 
ing to enter a management course? 


3. What kinds of “know-how” are important to a super- 
visor or executive? 


4. What kinds of factors can you expect management to 
evaluate in relation to supervisory responsibilities? 


5. Why should you take a management course instead of 
trying something else? 

6. What is your company’s policy in relation to manage 
ment courses? 


Recommended Reading... 
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Examining a computer run. Dr. L. J. 
Peters, vice president, Gulf Research & De- 
velopment (standing) has given the 704 com- 
puter a problem to solve. He is discussing 
the results with Dr. E. B. Weinberger, head 
of Computational Analysis Section at Har- 
marville. They are at the control console of 
the machine recently installed. The maze of 
wires in rear is the arithmetic unit of Gulf's 
tenth and largest computer. 


Gulf Opens 


GULF OIL CORPORATION has 
opened a new two-story building wing 
for electronic data processing equip- 
ment at its Harmarville, Pennsylvania, 
main research laboratories. The re- 
cently completed project included in- 
stallation of the company’s biggest 
electronic computer, one of the largest 
commercially available for scientific 
applications, the “Type 704,” manu- 
factured by International Business Ma- 
chines Corporation. 

The new computer wing was spe- 
cially designed to utilize large elec- 
tronic computers and their related 
equpiment. It also includes a number 
of offices, conference and training 
rooms. 

The new computer will be utilized 
for a wide-range of research problems 
of a scientific, engineering, and opera- 
tional nature. They cover all phases of 
the company’s activities, such as studies 
in geology and geophysics to improve 
oil finding techniques, problems in bet- 
ter ways of producing and transporting 
oil, problems in refining and sales, and 
general corporate problems involving 
finances and strategy. The computer 
can handle as many as 40,000 addi- 
tions per second; multiply or divide 
about 5000 times per second. It can 
perform 100 man-years of complicated 
calculations in a matter of an hour or 
two. 

It is the tenth computer now being 
used by Gulf in a constantly growing 
number of petroleum industry applica- 
tions for electronic machines. 

Gulf’s use of electronic computers 


GENERAL SECTION, May, 1959 





Computer Center aft Labs 


New uses of electronic computers listed from developing 
oil-finding techniques to solving management problems 


began in June 1954. From this me- 
dium-size computer, operated by three 
full-time employees, Gulf’s company- 
wide computer activities have grown to 
include 10 machines and approxi- 
mately 90 employees. An electronics 
coordinator, based in Pittsburgh, co- 
ordinates their operations. 

The staff at Harmarville are no 
strangers to the IBM 704. The growing 
complexity of problems arising in pe- 
troleum research soon outstripped the 
capacity of their first machine. Con- 
sequently, since 1956, they have been 
regularly scheduling computing time 
on the larger equipment, using the fa- 
cilities of other corporations. 

The new computer wing houses 
about 30 computer specialists and also 
serves as an advanced computer train- 
ing school for other Gulf personnel 
who handle computers in refinery areas 
like Port Arthur, Texas, and Philadel- 
phia, and in Gulf production centers 
like Houston, Texas. 

Chief task of many assigned to such 
work is in converting research, engi- 
neering and operations problems into 
“language” the computer can under- 
stand. This programming represents a 
rather specialized occupation. 

One of the most important functions 
of the computation staff consists of 
training problem sponsors, such as 
scientists and engineers at the labora- 
tory, to be able to do for themselves a 
major part of the description of their 
requirements for machine calculation. 
This is accomplished by means of newly 
developed “higher languages” which 


are convenient for problem description 
and which the machine can accept and 
translate into its own basic language 

By means of mathematical models, 
a pilot refinery can be built on paper 
and then actual operations simulated 
within the computcr. In this way, new 
operating and manufacturing proce 
dures which decrease operating costs 
can be developed, according to Dr. 
E. B. Weinberger, who heads Gulf's 
digital computer activities. As an ex 
ample of projects already demon 
strated, Dr. Weinberger lists investiga- 
tion of catalyst structure, correlation 
of geologic data, and octane blending 
as typical examples. 

In addition, he said, the direct con- 
version of many problems in data han- 
dling, research and processing to elec- 
tronic computers has produced imme- 
diate and tangible savings. Handling of 
field exploration problems, preparation 
of unusual amortization schedules, and 
analysis of tanker chartering policies 
are among the many projects to which 
Gulf has successfully assigned com 
puter time. 

The future for computers seems to 
be a bright one, predicts R. J. Baxter, 
electronics coordinator, whose sales- 
manship often must overcome the be- 
lief of some that man’s work should 
not be replaced by a machine. 

“At Harmarville,” explains Baxter, 
“many projects are five years ahead 
in their research, simply because some 
of the manual calculations can be han- 
died as much as 10,000 times faster 
by computers.” “a2 
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Individualism P 


Is the individual being swal- 
lowed up in unionism? Paternal- 
istic management? Big Brother 


government? 


What kind of society or organi- 
zation generates imagination 


and productivity? 


Can you run an industrial firm 
successfully without a union or 


OVER THE YEARS, it has become 
apparent to me that there are certain 
industrial management problems that 
seem to be altogether too general to be 
ignored. From my own observations 
and through conversation with men re- 
sponsible for these operations, certain 
things stand out as the principal prob- 
lems that confront those who are re- 
sponsible for general mobilization of 
human energy in America. 

|. Individual effort toward pro- 
ductivity is low! In fact, reduced effort 
on the part of the people who use the 
machine has, over the past 10 years, in 
many cases milked away something in 
excess of 25 percent of the gains in pro- 
duction that should have been achieved 
by the new application. 

2. Discipline is a problem many are 
reluctant to talk about at first but they 
have plenty to say when they get going. 
The extent of this problem often re- 
veals a serious breakdown in the 
amount of authority left with the peo- 
ple who are responsible for managing 
the business. 

3. Esprit de corps is virtually non- 
existent in many cases. Pride of work- 
manship is something we talk about as 
having existed in “the good old days” 
but is almost gone today, and the man- 
agement quite often has grave doubts 
about loyalty of personnel. 

4. Imagination on ways to improve 
the manufacturing process seems to 
have been relegated to the professional 
engineer who was hired for that pur- 
pose — unless the rank-and-file worker 
receives a bonus for thinking as well as 
coming to work. 
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James M. Rogers 


Occasionally | have come across a 
plant where an obvious difference 
existed, and although there were great 
differences in the details of the per- 
sonnel and management philosophies, 
they generally had this one thing in 
common — either inadvertently or on 
purpose they had kept a great deal of 
responsibility for personal decision 
with the individual. 

I want to discuss in particular one 
such organization I saw (the one I 
later joined ) 

FIRST, | observed that individual 
effort and work pace seemed to be 
quite high. Workmen appeared to be 
busy and everyone seemed to know 
what he was doing. A customer who 
had been at the plant on business told 
me on the plane as we left town that 
one of the reasons they buy from this 
organization was that one had only to 
go through the plant and watch the 
people work to know that you get your 
money’s worth from this outfit. 

SECOND, from observations and 
some rather pointed questioning of the 
management, I found no evidence of 
the customary disciplinary problems. 

rHIRD, I sensed a rather strong 
esprit de corps and what seemed to 
be a very wholesome rapport between 
the management people and the rank- 
and-file workmen. The attitude of the 
employees regarding their own ability 
to do a day’s work was reflected in a 
conversation I had with people in town. 

When I had left industry two years 
earlier one reason was the fact that a 
professional warrior class had sprung 
up in the plants as a result of labor leg- 
islation in the early thirties. It seemed 


ays Dividends 


fringe benefits, without general 
increases or paid suggestions? 


Would an employee rather 
have higher wages or a pension 
plan? What produces the vital 
esprit de corps in working groups? 


Here is a man with some an- 
swers, but they aren’t orthodox. 


that anyone who thought his job was to 
increase the effectiveness of people was 
forced into a battle where he had to 
abide by the rules of the Marquis of 
Queensbury but his opponent didn’t 
have any rules at all that governed his 
actions. One reason I returned to in- 
dustry was because I saw an oppor- 
tunity to work where this element did 
not seem to be present. 

All of us must become vitally in- 
terested in what it is that produces a 
high level of imagination, resourceful- 
ness, and loyalty. Too often we limit 
ourselves to the industrial scene of to- 
day to find the answer. Why not try to 
discover what principles of human re- 
lations we might find in other societies 
where productivity is high? Why not 
try to see what principles of human re- 
lations are missing in societies where 
productivity is low? 

For instance, a study of several prim- 
itive societies has led me to believe that 
people who have been able to keep re- 
sponsibility “off” the individual and 
“on” the society rarely develop the 
imagination and resourcefulness and 
high level of productivity which we 
find desirable for civilization. 

But those groups in which the in- 
dividual did assume great responsibility 
for himself make noteworthy achieve- 
ments. 

Let’s examine two such examples in 
the Western Hemisphere. 

rhe first includes Arctic Circle resi- 
dents — the Copper Eskimos. There 
we find the most improverished peo- 
ple in the Hemisphere. As late as 1938 
their social arrangement was a form of 
“collectivism.” Vilhjalmur Stefansson 
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said of these people, “I found them 
practicing the most complete form of 
communism I have ever known to 
exist.” Individual responsibility had 
achieved such limited development that 
the concept of personal ownership was 
appreciated by them in only the most 
limited way. For example, they had no 
word in the original native language de- 
noting personal possession to corre- 
spond to the word “mine.” 

The group was everything. The in- 
dividual shunned responsibility. Imagi- 
nation, on the other hand, appeared 
nonexistent as it applied to improving 
the way of life. These people were un- 
changed from the time they crossed 
the Bering Strait. 

Now — let’s examine another group 
in this Western Hemisphere whose ac- 
complishments as a society are as fol- 
lows. From 325 BC to 650 AD they 
achieved: 

|. A written language. 

2. Unusual knowledge of mathe- 
matics including the symbol to repre- 
sent what our cipher does, thus enabl- 
ing them to actually work mathemati- 
cal problems. 

3. Development of paper and ac- 
cumulation of sheets of paper into 
book form. 

4. Skill of engineering which, al- 
though they had no metals to use, en- 
abled them to quarry huge blocks of 
stone, move them considerable dis- 
tances, and build beautiful temples and 
buildings, roads and aqueducts. 

5. Highly advanced art form to vie 
with anything that has existed in any 
culture on the face of the earth. 

6. Method for computing time, a 
calendar far superior to that being 
used by the white man who discovered 
them. 

7. Knowledge of astronomy which 
made it possible for them to chart the 
movements of the constellations 
through the heavens years in advance. 

8. Skill in farming methods per- 
mitting them to produce enough food 
in 67 days to feed the family for an 
entire year. 

These are the achievements of the 
Maya Indians who have left such a 
volume of archaeological treasures that 
less than one-tenth of them has been 
uncovered and restored. 

What was the difference between 
these two groups? The real difference is 
that the Mayas had learned the secret 
of assuming great personal responsi- 
bility. They had developed a sophisti- 
cated concept of private ownership of 
property. They even practiced private 
ownership of real estate. 

What separated the men from the 
boys in these primitive tribes on this 
Hemisphere was the fact that the 
Mayas had learned how to extract from 
the tribe almost complete responsi- 
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bility for self and one’s family — the 
fact that the rest of the tribe did not 
permit them to shift this responsibility 
onto others. 
This one thing seems to be com- 
mon to all societies where a high 
level capacity for productivity and 
imagination is present. 


It is the same with an unusual work 
force of today. Management has con- 
stantly kept the employee aware of the 
fact that his own affairs were up to him 
as an individual. (This is virtually im- 
possible after the professional warrior 
moves in.) 

Let me give you a few examples in 
which this matter of individual re- 
sponsibility is maintained at the In- 
gersoll Milling Machine Company. 


No Labor Union 

FIRST big answer is that we have no 
union, and each employee bargains for 
himself when it comes to working con- 
ditions and wages, This condition is no 
accident but, of course, it could be 
famous last words to say that it could 
never happen at our house. 

The management is convinced that 
present laws, which make the rest of 
society second class citizens when com- 
pared to those who control organized 
labor movements, are immoral laws. 

If an employee has a grievance, it’s 
his responsibility to bring it up and to 
carry it through the various steps that 
exist. Making this plan work requires 
a tremendous amount of education 
with the supervisory organization and 
the people in the work force itself. 

One thing that helps is the “24-hour 
rule.” Nothing new except perhaps the 
name. It simply means that any ques- 
tion regarding working conditions, 
wages, or even the suggestions for im- 
proving the manufacturing procedure, 
must be answered to the employee's 
satisfaction within 24 hours or it must 
be carried to the next level of supervi- 
sion. 

Supervisors know that they must 
anticipate when workers are not con- 
tent with their answer. When a super- 
visor senses this, he says to the em- 
ployee “If you're not satisfied with 
what I’ve decided, I'd like to make an 
appointment for you to talk to my boss 
about this. Now, don’t have any fears 
about going over my head. The man- 
agement would be far more critical of 
me if nobody ever goes over my head 
than they are when somebody does. 
They already know I’m not perfect and 
you'll be doing me a favor if you will 
talk to my boss about this.” 


No Pension Plan 

SECOND, and I know this is a very 
radical thing, we have no pension plan 
and the reason is clear to our employees 





James M. Rogers was for 10 years 
in industrial personnel work at John 
Deere Harvester Works, East Moline, 
Illinois, the last four as personnel man- 
ager. His job brought into sharp focus 
the importance of a better understand- 
ing of economics, motivation, and the 
source and nature of the rights of the 
individual. 

Rogers appeared in a television de- 
bate on a Midwest station and was 
viewed by Leonard Read, president of 
the Foundation for Economic Educa- 
tion, who invited him to become his 
assistant. In this capacity Rogers’ chief 
duties involved lecturing. 

In 1955 Rogers joined Ingersoll Mill- 
ing Machine Company as assistant to 
its president, Robert M. Gaylord. His 
work there involves the areas of eco- 
nomics, personnel administration, com- 
munications, training, public relations 


because we have discussed it with 
them individually many times. In addi- 
tion to paying the wages that his work 
demands, we have also added to that 
rate what other employees receive in 
the form of pension plans. We have ex- 
plained that the reason we do this is that 
all pension plans are simply a form of 
paying wages, and the management 
does not believe they know better than 
the employee the way in which he 
should save his money for his old age. 
We even go farther than that — we tell 
him that as management people we're 
having a heck of a hard time taking 
care of our own personal money in 
such a way that “the evils of inflation 
or panic do not deplete them.” 

It is presumptive to us to decide to 
set aside a part of his wages assuming 
we know better than he how it ought 
to be saved, In addition, the law is so 
arranged that it wouldn’t even permit 
us to do with his money what we would 
do with our own. 


No General Increase 

THIRD, we do not have any such 
thing as a “general increase.” This is 
not to say we never find it necessary to 
adjust our rates in order to stay where 
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we think we should be in the labor mar- 
ket. Not too long ago we felt it was 
necessary to adjust our rates upward 
about 5 percent, but we did so by eval- 
uating each employee independently. 
Some of them got much more than 5 
percent; some of them less; some of 
them none at all, and a very small few 
were told that if they didn’t get on the 
stick, we'd probably decide we could 
get along without them — but they 
were all told this individually. 

On this particular occasion, it was 
the works manager and I who had this 
conference with every person in the 
factory work force individually — 868 
of them. You try it sometime! You'll 
find that with two people doing it, giv- 
ing every man a chance for plenty of 
self-expression, it'll take you about a 
month and you'll be hoarse. We ex- 
plained to them that we were adjusting 
the rates in the plant, we felt their fair 
share according to the contribution 
they were making toward the total ef- 
fort was “X” amount, and then we said 
something like this, “At such a time, 
it is always a temptation to introduce 
some kind of a fringe benefit inasmuch 
as it seems to be what everybody else 
is doing — but every time we think 
about it we’re confronted with the same 
old problem again of concluding that 
we know how to spend your money bet- 
ter than you do. After struggling with 
this for a while, we've always come to 
the same conclusion-— we don't be- 
lieve we can. Now we'd like you to tell 
us honestly what you think of our 
decision?” 

Of course, you can say, “Well, natu- 
rally they'd take the raise. It’s a ‘bird 
in the hand’.” In this case, all but 43 
said that our conclusion was the only 
fair one that could be made. We asked 
them if they would care to discuss with 
us some of the ways in which they were 
saving for their own retirement pro- 
gram. We were astounded at the re- 
sourcefulness we uncovered. 


Continual Interviewing. Personal inter- 
views in our plant with our employees 
are a constant process. Each foreman 
receives a reminder quarterly and if he 
hasn't had an occasion to discuss the 
employee's progress with him recently, 
he does so at that time. 

Once a year on his anniversary each 
employee sits down with the personnel 
manager for the express purpose of 
discussing with him conditions under 
which he works or anything else that 
happens to be on his mind. Such dis- 
cussions are frequently started by the 
personnel manager who says, “Okay, 
just for the fun of it, suppose you were 
given the responsibility for running this 
place, what changes would you make?” 

As in other cases, questions that arise 
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in this discussion receive an answer 
within 24 hours. 

Changes Previewed. Whenever there 
is any change in the working condi- 
tions, such as a transfer of equipment, 
the entire plan is discussed with the 
employees who will be involved before 
and usually after the change takes 
place. For example, we recently built 
a new plant to house our cutter divi- 
sion, which involved some 150 factory 
and office employees. 

When the building was finished, be- 
fore any equipment had been moved 
in, employees were shown through the 
facilities in groups of five or six. After 
they had seen the new building, they 
were taken singly, either by the works 
manager or by me, into a room where 
a complete model of the factory had 
been set up, including the machines. 
There we helped them locate their new 
working spot and discussed with them 
the changes that would take place when 
they moved. We answered all the ques- 
tions we could and promised to talk 
with them about the working condi- 
tions after the move was consummated. 

When they had been in their new 
spot for a month I talked with every 
employee in the unit and kept an ac- 
count of all the suggestions they made 
to improve the facilities. These, in turn, 
were discussed with the shop manage- 
ment of the new plant. We gained a 
great deal in addition to the confidence 
of the employees. 


No Pay for Suggestions 

The number of usable suggestions for 
improving our machines, which comes 
to us from the rank-and-file workmen, 
is astounding. We have no paid sug- 
gestion system. These people feel that 
a part of their job is to suggest better 
ways of producing this equipment. 
Ideas are our business and to pay extra 
when somebody has one would be as 
ridiculous as paying him a bonus for 
coming to work that morning. But 
the point I want to make is that imagi- 
nation is the order of the day. The man 
who wires the machine is the logical 
man to come up with some ideas to 
improve the circuits— and he quite 
often does. A man of Swiss extraction 
figured out a way to time an intricate 
device that left the engineer shaking 
his head because he hadn’t thought 
of it. 

I believe the reason these desirable 
characteristics exist in this work force 
is closely related to the fact that these 
people are not treated as a unit but 
are constantly made to feel important 
and responsible as individuals. 


What Makes A Man Work? 
What I am trying to say is that in in- 

dustry today we have a tremendous 

problem of trying to increase the effec- 


tiveness of people. I think there is some 
relation between the extent to which 
people are encouraged to transfer re- 
spoasibility for self and family onto the 
rest of society and the general decline 
of productivity and resourcefulness. 
This is true in the industrial community 
and in our society in general. Respon- 
sibility for this trend must be shared 
by government, paternalistic manage- 
ment, and organized labor units. 

You know the arguments in favor of 
the general leveling devices, which do 
everything for everyone: Some people 
cannot bargain for themselves and 
some people would not save money for 
medical expenses and for old age. I'm 
sure these statements are true. I can 
also see that in all of the societies where 
a worthwhile culture really did develop, 
the indolents suffered because respon- 
sibility rested upon the individual. 

Is it not an appalling thing that in 
order to arrange for positive protection 
for the least deserving we have so 
emasculated the rest of our society 
that productivity and imagination and 
resourcefulness has begun to disappear? 

This has not come to pass because 
of the labor movement. This has come 
to pass because people in industrial 
management have not fully understood 
what it is that causes a man to feel like 
a man and really want to work. We 
have deprived him, or permitted others 
to deprive him, of the necessity of mak- 
ing important personal decisions — a 
degrading situation even for a 16-year- 
old. 

We got into this mess because we 
didn’t bother to figure out in advance 
the best way to deal with people. This 
is the crying need of our time — the 
need for people in all walks of man- 
agement to take time out from the 
hurly-burly of immediate decision and 
to do some soul-searching. Often when 
people talk about these things, you 
hear “it’s not practical,” or “it won't 
work,” or “such thinking is out of 
date.” All such deadly phrases should 
be forgotten and people should try to 
figure out what they would believe if 
the circumstances were ideal. Practices 
we would recognize to be immoral in 
other aspects of our living we accept 
without any great concern in the field 
of industrial management. 

If it were not for the interference of 
government in the market place, I think 
that the market itself would take care 
of the inefficiencies that come about as 
a result of transferred responsibility. 

If you have problems in your plant 
relative to the general motivation of 
people, I'd suggest you examine very 
carefully the extent to which the indi- 
vidual has been kept responsible for his 
own personal well-being. The record is 
too clear in the pages of history for us 
to ignore. “kx 
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Small rotary cuts drilling costs 60% 
with @ss) Tiger Brand, America’s No. 1 Wire Rope 





“This rig is averaging a 1000-foot hole 
every 40 hours at a cost less than 40% of 
the original cable-tool method of drilling 
in this area.”’ These are the words of the 
owner, Mr. Kenneth C. Keas, Chanute, 
Kansas. 

He goes on to say, ““To operate in the 
shallow pay area (800 to 1100 feet) in 
which I drill, it is necessary to have a 
small, highly mobile rig. To operate profit- 
ably, it is vitally important to have top- 
quality equipment. From past experience, 
I chose USS American Tiger Brand Wire 
Rope and I can assure you it is more than 
carrying its share of the load.’ 

When these photos were taken, the rig 
was equipped with 450 feet of 74" Tiger 
Brand 6 x 19 right lay, fiber core Monitor 
Excellay Rotary Drilling Line. It had 
drilled 20 wells for a total of 18,000 feet 
Close examination showed the rope was 
still in excellent condition. 

Tiger Brand Rotary Line is made from 
USS steel which has the best combination 
of strength, toughness and wear resistance 
to give lasting service. What's more, the 
design is right for rugged oil-field use. You 
can get Tiger Brand from leading supply 
stores throughout the oil fields or, for 
information, write to American Steel & 
Wire, 614 Superior Ave., N.W., Cleveland 
13, Ohio 


USS and Tiger Brand are registered trademarks 


Still in good condition. Tiger Brand Wire Rope after drilling 20 
wells for a total of 18,000 feet. 


Why Tiger Brand is your best buy 
. It is made by a company that maintains the most complete wire rope 
research and manufacturing facilities in the country 


. It is designed by one of the country's largest staffs of wire rope 
engineers. It is serviced by thoroughly experienced field representa- 
tives always ready with their assistance 


. Every type of Tiger Brand Wire Rope is designed for specific applica- 
tions. You get the right rope for the job 


. Itis made by ove company, U. S. Steel, and every step of production, 
from ore to finished product, is carefully controlled and supervised 
to guarantee one high standard of quality 


. Tiger Brand Wire Rope is manufactured by the largest single producer 
in the country 


American Steel & Wire 
Division of 
United States Steel 


eve Stee! Divis Se Francisce, Pacific Coast Distributers 
essee Coal & Divis: Fairfield, Ala. Southern Distributers 
ted States Stee! Export Company, Distributors Abroad 
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USSR Sees Baku Decline 


Offshore wells and deep drilling bring boom in gas-condensate output... 


Tataria, hot spot in “Second Baku,” gains top rating 


Charles L. Adams 


RUSSIA'S FAMED BAKU OIllI 
FIELDS, which 60 years ago pro- 
duced half of the world’s crude, have 
been written off as a major factor in 
the Soviet drive to double petroleum 
output 

The USSR’s new Seven-Year Plan 
for economic growth seeks to increase 
oil production from 2,260,000 bbl a 
day in 1958 to 4,700,000 bbl a day in 
1965. Of this 2,440,000 bbl a day, 
Baku is to account for only 100,000 
bbl a day increase. 

Most of the new production will 
come from the so-called “Second 
Baku” area between the Volga River 
and the Ural Mountains. 

In the late 1890's and early 1900's, 
over 90 percent of Russia’s oil flowed 
from Baku wells. As recently as 1940, 
the Azerbaijan fields produced 444,- 
000 bbl a day, or 71.5 percent of the 
Soviet total. 

But output losses suffered during 
World War II are being recouped very 
slowly and at great cost per barrel 
Even if Azerbaijan fields achieve 
Seven-Year Plan goals, their 1965 
crude production will barely reach the 
1940 level. 

Baku's relative importance in Rus- 
sia’s petroleum industry has declined 
sharply in the postwar period despite 
rising output from fields near and 
beneath the Caspian Sea. 

Thus, Azerbaijan’s production in- 
creased from 230,000 bbl a day in 1945 
to 296,000 bbl a day in 1950, 306,000 
in 1955, and 312,000 in 1956. At the 
same time, its share in total Soviet out- 
put fell from 59 to 19 percent. 

Pravda reports that last year Azer- 
baijan’s oil production reached a post- 
war peak of roughly 340,000 bbl a day, 
while proved reserves were up 27 per- 
cent over 1952. But the republic’s 
share of total Russian crude output slid 
to a new low of around 15 percent. By 
the end of the Seven-Year Plan, Baku 
will be producing less than 10 percent 
of the USSR’s oil. 

Most of Azerbaijan’s hoped-for oil 
production gains will come from the 
offshore Caspian fields, where output 
is scheduled to “almost double” during 
the next seven years, and from the 
Kura River lowlands southwest of the 
Apsheron Peninsula. About 30 percent 
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Erection of derrick at Azerbaijan's booming Karadag gas and condensate field 
at the southwestern base of Apsheron Peninsula illustrates "new, fast techniques 


developed by Baku engineers.’ 


of the 9.8 million ft of exploratory 
drilling planned for Azerbaijan in the 
1959-1965 period will be offshore. 

Although “super-deep” drilling to 
more than 15,000 ft on the Apsheron 
Peninsula itself has opened some new 
oil zones, crude production from the 
old fields around the city of Baku is 
expected to decline further. On the 
other hand, gas and condensate out- 
put is rising sharply with development 
of the Karadag field at the peninsula’s 
southwestern base. 

Russian economists estimate that 
Azerbaijan oil is more than three times 
as expensive as “Second Baku” oil, and 
costs continue to soar as average com- 
pletion depths increase. 

During 1955, the average monthly 
production of new wells in the USSR 


was 6525 bbl and for all wells 1613 bbl 
At the same time, average monthly 
output in Azerbaijan was 2573 bbl for 
new wells and 780 bbl for all wells. 

From 1946 through 1954, 30 per- 
cent of Russia’s capital outlay for oil 
production was in Azerbaijan, which 
accounted for only 9.4 percent of the 
nation’s Output gain. Tataria was 
responsible for 22 percent of the 
USSR’s output gain during the period 
while requiring only 6.6 percent of the 
total capital expense. 

In 1955, Azerbaijan utilized over 44 
percent of Russia’s oil workers to 
produce less than 22 percent of the 
nation’s crude. Tataria during the same 
year provided 19 percent of all Soviet 
crude with only 5.4 percent of the 
workers. xk 
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PETROCHEM-ISOFLOW HEATERS 


charge 


WORLD’S LARGEST POWERFORMERZ iS 


The largest Powerformer in the world—at Esso’s Baton Rouge, La. 7y 
Refinery— gets its process heat from 5 large Isoflow 

furnaces, including a 154 million Btu/hr preheater, 

34 ft. in diameter and 175 ft. high; 3 reheaters, each connected 

to its own reactor; tind a flue gas heater in the 

regeneration circuit. 


The total heating capacity of the Isoflow 
furnaces is 261 million Btu/hr. 


The Baton Rouge Powerformer has an estimated 
capacity of 26,900 barrels per day and produces 
powerformates for high octane motor gasoline blending. 


Isoflow furnace users include refiners and petrochemi- 
cal processors throughout the free world. They and the 
engineering and construction firms have proved to 
themselves that... Petrochem Isoflow furnaces are 


most economically desirable by any comparison, 
’ 


a ' / 


etry Be ee ve 


dS Now York 17, N.Y 
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...it stands alone- 


In this latest development we re- 
affirm our pledge to make a better 
gauge ever better. Only inthe Marsh 
Christmas Tree Gauge you have: 


—A better tube construction — 
bourdon tube and socket fused into 
a one piece permanently leak-proof 
unit by the exclusive Marsh “Cono- 
weld” process. 





—A better movement—all but fric- 
tionless as a result of the self- 
lubricating effect of unlike metals. 
Coined sector gear gives greater 
strength where greater strength is 
needed; also smoother operation. 


—A better case—a copper-clad 
wrought steel case of boiler plate 
thickness, produced by the ‘“Marsh- 


alloy” process. It has the strength 
of steel, the corrosion resistance of 
copper, and is one-third lighter 
than conventional cast-iron cases. 
The case is finished in corrosion- 
resistant satin black enamel. 


—the Marsh “Recalibrator” — not 
only the handiest way to keep a 
gauge accurate; also the best way. 


* There is a Marsh Gauge for every 
oil country and refinery application. 
Ask your supply house or write for 
latest bulletins. 


MARSH INSTRUMENT CO. 
Sales affiliate of Jas. P. Marsh Corporation 
DEPT. M, SKOKIE, ILL. 

Houston Branch Plant: 1121 Rothwell St., Sect 
15, Houston, Texas 
Marsh Instrument & Valve Co. (Can.) Ltd. 
8407 103rd Street, Edmonton, Alberta, Canada 


> 








FOR FURTHER INFORMATION ON GENERAL SECTION, May, 1959 


ADVERTISED PRODUCTS. SEE READER SERVICE CAREC 





SERVING THE 
OIL INDUSTRY 


FOR OO YEARS 
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Gatke DEEPWELL WOVEN BRAKE LINING 


The second generation of drillers in the field are still using the 
famous Gatke Deepwell woven brake lining. For 33 years this 
engineered lining for oil field use has been meeting the greater 
holding power and improved friction demanded by faster drilling 
and deeper wells. 

The long life of Gatke Deepwell eliminates hours of extravagant 
down time. The heaviest string of pipe is held securely with light 
pressure on the brake lever—stops and pays off gently without 





chatter or grabbing. 
Gatke Deepwell woven brake lining is available for all drilling rigs 


SEE IT AT THE INTERNATIONAL PETROLEUM EXPOSITION, 
TULSA, MAY 14 TO 23 
BOOTHS 23-24-25, CALIFORNIA BUILDING 


CORPO RATION GENERAL OFFICES 228 N. LaSalle St. Chicago 1, Illinois 
Plants in Indiana and Massachusetts 
45 Years of Serving All industry in The Manufacture of 
BRAKE LININGS, CLUTCH FACINGS, FRICTIONS, MOULDED FABRIC BEARINGS, BUSHINGS, ASBESTOS PACKINGS 
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Leonard Refineries, discuss function of air supply in catalytic cracking and... 


How Cooper-Bessemer 


centrifugal compressor supplies 
big-volume air ‘round-the-clock 


As “Doc” Weaver, Superintendent of Leonard Refineries, Inc., 
Alma, Michigan explains . . .“Big centrifugals are the answer, 
of course, where modern processing calls for an extremely 
dependable air or gas supply at high volume and relatively 
low pressure. For example, our catalytic cracking requires this 
kind of air supply for burning coke off the catalyst. Our Cooper- 
Bessemer Type RS Centrifugal Compressor delivers 31,500 
cfm at 30 psi discharge pressure. And, it produces this flow 
on a continuous, 24-hour basis. We are mighty pleased with 
its reliable performance.” 


Find out how Cooper-Bessemer Centrifugal Compressors can 
help solve your processing, air supply or compression prob- 
lems for optimum economy. There is a type and size of unit 
for every need. Call our nearest office for complete details. 


BRANCH OFFICES: Grove City +» New York +» Washington + Gloucester - Chicago 
Minneapolis + St. Louis - Kansas City « Tulsa +» New Orleans - Shreveport - Houston 
Greggton + Dallas - Odessa + Pampa + Casper + Seattle - San Francisco + Los Angeles 


SUBSIDIARIES 


Copper-Bessemer of Canada, Ltd.... Edmonton + Calgary + Toronto + Halifax 
C-B Southern, Inc Houston 
Cooper-Bessemer International Corporation... New York + Caracas + Mexico City 


Goper¥ Bossom, 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS. OIESEL 
COMPRESSORS RECIPROCATING AND CENTRIFUGAL, 
ENGINE OR MOTOR ORIiVEN 
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ON ON 






Cooper-Bessemer Centrifugal Compres- 
sors are available in multi-stage type for 
volumes up to 100,000 cfm... in barrel 
type for air or gas supply at pressures 
up to 5000 psi. Also in pipeline boosters 
in ratings up to 20,000 bhp. Shown 
above: Cooper-Bessemer barrel type 
centrifugal compressor. 





handle and install. The spiral ibeeaos ion 
extra strength against collapse . . . greater 
safety in absorbing shock loads, stresses and 
strains. Diameters from 4” to 30” to meet 
requirements. Pipe ends of standard - 
weight thickness can be furnished. 

Write for Bulletin No. 59 


or call our distributor. 








») ast 9? ae saad 
NAYLOR 1240 East 92nd Street, Chicago 19, Illinois 
Eastern U.S. and Foreign Sales Office 
PIPE 60 East 42nd Street, New York 17, N. Y 


COM PA N Y EXCLUSIVE DISTRIBUTORS IN MID-CONTINENT AND GULF COAST AREAS 
MID-CONTINENT SUPPLY CO. « For Worth, Texas, and Branches 
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NEWS ON TEXACO PROGRESS—RESEARCH 


Oil research— 
from test tube 


to radioactive 





G O b alt YESTERDAY. Decades ago, Texaco scientists worked with relatively 


crude laboratory equipment, as they probed the fundamental mys 
teries of oil. Nevertheless — though early oil research was primitive 
— it resulted in important improvements in petroleum products 
Many of these improved products were pioneered by Texaco 


- 


TODAY. Texaco scientists continue their search for basic petroleum knowl 
edge, now using such ultramodern tools as radioactive Cobalt-60 in one of the FE 4 Al O 
world’s most fully-equipped industrial research laboratories. This is only part 
of Texaco’s great research center at Beacon, N. Y., one of the Company's four 


modern research centers. Hundreds of Texaco scientists are continually -»- CONSTANT PROGRESS 
working to create new and better products for more and more people IN OIL’S FIRST CENTURY 
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ROCKWELL-Nordstrom VALVES 








How long would it fly 
without lubrication ? 


A sleek jet would be turned into a smoking, grotesque mass of junk 
in seconds without the proper lubrication to prevent metal-to-metal friction. 

It’s just common sense that wherever metal works against metal, lubri- 
cation is an investment in longer life, better performance. That’s why 
Rockwell-Nordstrom lubricated plug valves stay in service longer at far 
lower cost than ordinary valves. But pressurized lubrication serves another 
very important function in these valves . . . it assures positively leak-proof 
flow control. 


VALVE LUBRICATION MEANS DEPENDABILITY 


| 


ee 


Rockwell-Nordstrom is the original and 
world’s most complete line of lubricated 
plug valves with sizes from *%4” to 36" 
and pressures to 15,000 lb. Available at 
leading oil field and industrial supply 


houses everywhere. For details, see your ‘ 
another fine product b 
supplier or write: Rockwell Manufactur- P y 


ing Company, Pittsburgh 8, Pa. If you ROCKWELL 


live outside the U.S. A., write: Rockwell 
International Division, Pittsburgh 8, Pa. 


ROCKWELL-Nordstrom VALVES 





Reg. T.M. Rockwell Manufacturing Company 





MERCEDES-BENZ 


: ye 


Reneat Balan 


BETWEEN INITIAL COST 
and PERFORMANCE 


“Making Hole” is a gamble, and failure of equipment that prevents 
keeping the bit on bottom to finish the job can mean the loss of your 
entire investment . . . Mercedes-Benz diesel engines tip the scale — 


give you steady, economical performance on location after location 

. . Their superb design, incorporating a 4-cycle pre-combustion 
system and patented Robert Bosch injection pumps and nozzles, is 
a tribute to their long, troublefree life . . . All Mercedes-Benz diesel 


engines are built for the easiest possible maintenance. . . . Insure the 
best performance of your next rig — start operations with a Mercedes- 





Benz diesel engine. 


MODEL 


*®Mercedes-Benz and the Three-Pointed Star in 
Circle Are Registered Trademarks of Daimier- UTICA DIVISION 


Benz, AG. Manufactured by Daimler-Benz AG, . . w = 
and distributed in North America by the Curtiss- = 7 
Wright Corporation. 


During the Tulsa Oil Show, visit aiiiaaaiin » Cine aneeenn 
the Mercedes-Benz Diesel Engine 
exhibit, Block 202. North Area Distributed in Canada by Canadian Curtiss-Wright, Limited 
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4-CYCLE DESIGN 


INCREASED FLEXIBILITY 
FOR UNATTENDED STATIONS 


60 


attended Las 


H.P. BEAIRD-INGERSOLL-RAND packaged compressors in an automatic 
tended @ hoosti station, Units are equipped for al led op fhe 


interstage 


hle from 


Complex or partial control systems will not meet the requirements of 
a modern, automatically operated unattended compressor station. This 
is why leading operators select Beaird-Ingersoll-Rand 4-cycle packaged 


compressor for this service 


The 4-cycle design provides smooth power at any load (even with 
frequent variations ), and at any engine speed from full to half. To meet 
even greater line variations compressor cylinders can be loaded or 
unloaded in Steps [rom full to no load. Should conditions require the 
unit to stand by, the 4-cycle engine can be idled for long periods without 
carbon build up or damage to the valve ports. This is possible because 
the constant quality fuel mixing valve will handle all speed and load 
conditions 


Lowest cost per horsepower to install, Beaird-Ingersoll-Rand packaged 
compressors require minimum foundation and piping can be easily 


noved to other service 


Beaird gas engineers are available to assist you with your plans on 
automatically operated field stations 


THE J. B. BEAIRD COMPANY, INC. 


rt O < 
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COMPRESSOR CYLINDER 


CONTROL CENTER wit 


panel (3) Crank 
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BEAIRD INTERNATIONAL 
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PHILOSOPHY 
OF MANAGEMENT 
INTO PRACTICE 


Ben D. Mills 


EFFORTS in the field of management 
ure of Increasing importance if we are 
to keep pace with the fast-moving 
world around us. Let’s take a brief look 
at a subject that is, in my opinion, the 
most important single element in busi- 
ness today: The philosophy of manage- 
ment 

When I mention “philosophy” I want 
to be certain you understand that I am 
not talking about the direct manage- 
ment or procedural aspects, I am sure it 
is fatal to try to transfer a set of pro- 
cedures from one problem to another. 
They just never fit. But the philosophy 

the underlying motivation—is, in my 
opinion, transferable. 

There is really nothing new in the 
basic elements of the philosophy. You 
will find them, I suppose, in the first 
few pages of most competent writings 
on management. 

It appears, however, that while we 
give lip service and understanding to 
these fundamentals, in fact we rarely 
practice them. And it’s in their practice 
that tremendous results can be 
achieved 

To set the stage for the elements of 
the philosophy, it would be well to 
cover very quickly a bit of background, 
going back perhaps to the early part of 
this century. At that time the manage- 
ment scene was typified by the strong 
individual manager—the “boss” who 
ran a one-man kind of show. He started 
the business, directed it himself, and 

Editor's Note: This is a condensatio.. of a 
paper Delegating Authority and Meaning It,” 


given before the American Management Asso- 
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was personally familiar with almost 
every operation that was associated 
with it. He was looked upon with favor 
when he said, “Ill never ask an em- 
ployee to do anything I can't do 
myself.” 

The man who starts out today with 
a management philosophy like that had 
better get out of the management field, 
because he is doomed. He never will be 
able to accomplish much, because if 
he waits until he is an expert in every 
aspect of the business, he will be past 
retirement age long before he is ready 
to begin. 

The management scene has changed 
considerably in the last 50 years. It is 
more complicated, It requires speciali- 
zation. Also, we must get the most out 
of the natural resources of the country 
So it has taken on a social requirement. 


When the nation entrusts to a 
manager a portion of the natural 
resources of the country, it is his 
moral obligation to realize a return 
on the investment the nation has 
made in him. 

This is beyond the profit motive, 
which, of course, is a fairly strong 
influence in itself, 


Now, these obligations and responsi- 
bilities are forcing changes in our 
management patterns. As time goes on, 
we are witnessing the growth of a com- 
pletely new concept of management. 
It is developing new types of people, 
and new sets of rules. It is bringing all 
of our enterprises to new levels of effi- 


ciency. 


The theory of it is familiar. The 
practice, I believe, is something we are 
learning. 

What are the elements of this philo- 
sophy? 


Pride of Achievement Is Key 

Keystone of this philosophy is the 
conviction that the strongest motivat- 
ing force which exists in the human 
being is “pride of achievement.” This 
bars, of course, the animal instinct of 
self-preservation, since circumstances 
under which this instinct is applicable 
are Inappropriate to this discussion. 

I refer to that pride of achievement 
which fulfills each individual within his 
own heart, satisfying him in complete 
privacy that he is contributing some- 
thing worthwhile. All aspects of this 
philosophy are aimed at tapping this 
most powerful motivating force. 


1. Management by Objectives 


The first element is “management hy 
objectives—not management by au- 
thority.” I'm sure you can say, “Yes, | 
know that—that’s just routine.” But is 
it? I am convinced that a majority of 
employees still work to please the man 
who is their superior—not to accom- 
plish what they understand to be their 
particular piece of the common objec- 
tive of the entire organization 

I'm sure you're familiar with the 
story about the three stone cutters. It’s 
a pretty good illustration. A man asked 
each one of them, “What are you do- 
ing?” 
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The first one said, “I am earning a 
living”—in essence, “I'm working for 
a paycheck.” 

The second man said, “Im doing the 
best job of stone cutting I know how 
to do.” He had a basis for pride in 
what he was doing. 

The third man said, “I am building 
a cathedral.” 

The third man knew that the stone 
cutting, as such, was worthless until 
those stones were put together and the 
cathedral was formed. A beautiful job 
of stone cutting, if you just let the 
stones lie around, serves nobody. The 
first man is earning a living. But I’m 
sure you'll recognize that if everybody 
worked solely to earn a living, we 
wouldn't have any cathedrals, and there 
wouldn't be any money with which to 
pay the men who are working for a 
paycheck. 

It is the cathedral builders that I be- 
lieve come close to illustrating what I 
mean by management by objectives. 

Of course, you will recognize imme- 
diately that a clear understanding of the 
objectives in the mind of every indivi- 
dual is an absolute essential. It’s im- 
possible for an individual to identify 
himself with the accomplishment of the 
objective of the enterprise if he doesn’t 
understand that objective. And if he 
has no personal identification with the 
objective, he has no basis for personal 
pride of achievement. 

One example that I think illustrates 
this point very well can be found in the 
field of engineering. I've talked with 
some of our engineers and I’ve found 
them to be a very dedicated group of 
men. But I was a little surprised at what 
some of them were dedicated to. They 
were dedicated to engineering. 

I'll never forget some of the shocked 
expressions when I said, “Let me de- 
fine your job for you. Unless you engi- 
neer a product that can be manufac- 
tured and sold at a profit, you have 
failed completely in the job of engi- 
neering. It matters not that you 
engineer the most beautiful piece of 
machinery in this world. If it cannot be 
manufactured and sold in a manner 
that represents sufficient value to the 
public that they will buy it in volume— 
then please put it in the wastebasket 
and let’s get on with the business.” 

The engineers got the idea. I must 
admit it took a little while for them to 
get used to it. But budgetary controls 
no longer are looked upon by those 
fellows as the bane of their existence, 
something to defend against. They no 
longer stand behind the curtain of “the 
technical aspects of the business” and 
“the management couldn’t understand 
that. They’re not engineers. How could 
they be expected to understand it?” 

Here’s the framework that was estab- 
lished: “As the manager, I will provide 
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the policies within which we will work, 
and you fellows engineer the produet; 
but engineer it so we can make a pro- 
fit on it. Don’t engineer it because you 
take great pride in that piece of the 
job you have to do. If you will put your 
concept and mine together, I won't 
have to bother you about budgetary 
controls or engineering. You fellows 
will do it. It’s the only way you person- 
ally can share in the success of an or- 
ganization, because it’s the only way 
the organization can succeed.” 

So the first principle, which I have 
gone to some lengths to illustrate. is 
management by objectives, based on a 
clear understanding of the objectives 
by each employee and permitting a 
personal identification with those ob- 
jectives on the part of each employee. 
This provides a basis for the individual 
employee to take personal pride in what 
he is doing. 

Some of you may ask, “Isn't it possi- 
ble for a man to take pride in his job 
as a result of pleasing his superior 
sufficiently that he is the recipient of 


praise?” I believe the answer to this 
question is “no.” Praise from a superior 
is merely evidence—and I believe 
sometimes wholely misleading evidence 
—that there may be a basis for pride. 
Praise from a superior may be all right 
to satisfy appearances to one’s fellow 
employees or one’s neighbors, but 
within the privacy of an individual’s 
own heart, such praise either is known 
to have real merit or it is neutral at 
best. Perhaps, even negative. 


2. Delegate Authority 


Now, Iet’s move on to the second 
part of this philosophy. This again you 
will recognize as routine: Delegation 
of authority. 1 know everyone of you 
believes this completely: You must 
delegate authority commensurate with 
responsibility. 

It has been my experience that this 
principle is not practiced in about 80 
percent of the cases with which I have 
any familiarity. It is just plain not prac- 
ticed. We assume the selection of peo- 
ple who are competent to do a job. 
Next, we assume that these competent 
people understand what their jobs are 
and why. Now, we must give them the 
authority to carry out their jobs their 
way, not ours. After all, if they are 
competent and they fully understand 
their jobs, what did we hire them for 
if we won't let them do the job their 
way? 

Getting down to brass tacks, the 
thing that I believe is violated time after 
time is that the supervisor or the man- 
ager simply cannot keep his fingers 
out of it. Instead of guiding the activi- 
ties of his people in terms of the objec- 
tives to be accomplished and the policy 
framework within which operations are 
to be carried on, he seems to feel 
obligated to instruct his people in how 
they should go about accomplishing the 
assigned job. 

By so doing, he assures that his peo- 
ple will turn to him more and more for 
direction and will exercise their own 
initiative less and less. In addition, he 
gradually robs his people of personal 
identification with the job and robs 
them of the foundation for the all im- 
portant pride of achievement. 

When I talk about delegation of au- 
thority, I am talking about 100 percent 
delegation, not 75 percent or 99 per- 
cent. Lots of people have asked, 
“Aren't you afraid to delegate author- 
ity to that extent?” My answer is at the 
opposite extreme—“I'm afraid not to.” 

Of course. people will make mis- 
takes. But the manager, not being 
superhuman himself, will also make 
some mistakes. If the price he must pay 
for close day to day direction and de- 
tailed review of the manner in which 
his employees go about doing their jobs 
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is the robbing of his organization of its 
initiative and the gradual killing of in- 
dividual pride of achievement, then | 
submit that he has made an extremely 
poor bargain. 

The second element then is 100 per- 
cent delegation of authority — letting 
competent employees who understand 
their jobs do it their way. 


3. Do the Job or Quit 


The third element of this philosophy 
is accountability. By accountability, | 
mean what might be termed a cold 
blooded demand that a man do his job 
or get out of it. I have put it in exactly 
those words. The initial reaction was 
that it had a threatening tone about it, 
but a little explanation, I think, altered 
the threatening tone to something else. 
This is a promise. It is a guarantee to 
the competent people in an organiza- 
tion that the manager will remove in- 
competent people before they ruin the 
entire result. 

Now, you may get the impression 
that I sit at a desk, call a fellow in, and 
say “You're fired.” Absolutely not. 
Obviously, in the framework I'm talk- 
ing about, that would be unthinkable. 
In such instances, I delay the action rec- 
ommended by their superiors, some- 
times for months. I talk to the individ- 
uals, tell them where they are headed if 
they are not able to step up to the job, 
and give them every opportunity in the 
world. 

I’m sure you will recognize that fail- 
ure to do that would be extremely de- 
structive to the rest of the organization. 
Nobody can do a job if he is afraid he 
is going to be called in and summarily 
fired. 

You cannot, in my opinion, tap a 
man’s pride of achievement unless the 
job bites him if he doesn’t do it com- 
petently. So he must have the rewards 
if he does do it competently. And in 
the framework I’m describing, there 
won't be any question about the re- 
wards being identified with him. He 
knows he is the one who did it without 
any interference from anyone else. If 
it is good, he gets the credit. If it is 
consistently bad, then he should be re- 
lieved of the job in favor of a more 
competent individual. 


4. No Curve Throwing 

There is one other element. It is not 
of the same nature as the three I have 
mentioned. But it is a string that must, 
in my opinion, tie the whole fabric to- 
gether. There must be an unquestioned 
integrity about the manner in which 
business is done between one individual 
and another. 

The manager must “play ‘em the 
way he sees ‘em,” without variation. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


The demands on him for pure objec- 
tivity are as great, I believe, as any- 
thing he faces. Consistency is an abso- 
lute essential to a position of leader- 
ship. Nobody can win by throwing 
curves, or trying to play the angles or 
cheat. It’s got to be all on the table, all 
the cards face up, all the time. 

In addition, the application of this 
overall philosophy rules out arbitrary 
decisions. Decisions must be reached 
by agreement on the part of the respon- 
sible parties. An arbitrary decision 
compromises the understanding, the 
authority, and the accountability of the 
people involved. 


Fit All Group Activity 

Extension of these simple precepts 
into all kinds of human group activities 
can have real meaning in our future 
And I'm talking about every form of 
group activity, from the family and 
the raising of children to the formation 
of governments and the securing of 
peace in the world. These rules are 
basic to running a business and launch- 
ing a satellite. 

In this last connection, let me recall 
for you some of the remarks made by 
Admiral Hyman Rickover of the U. S. 
Navy’s atomic energy program—the 
man responsible for the atomic subma- 
rine program. 

In a recent nationally-televised in- 
terview, he was asked for his opinion 
as to the essentials of any large scienti- 
fic undertaking. 

He had these observations to make: 

“Unless you can point your finger 
at the man who is responsible when 
something goes wrong, then you have 
never really had responsibility. Unless 
you have that type of responsibility, the 
thing will not get done well.” 

He continued: “I assign responsibi- 
lity to individuals. They are fully re- 
sponsible for their work because every- 
thing in this world is done by people 
or through people and not through 
organizations with large organizational 
charts which show full lines and dotted 
lines, etc.” 

It comes through pretty clearly. It 
isn’t always in the same choice of 
words, and it isn’t always in the same 
order or to the same extent. But the 
same principle applies. Deep in the 
makeup of every human being—and 
everything is done by human beings— 
there is a will to work, but only when 
certain conditions are satisfied, These 
conditions constitute human dignity, 
and are the foundation for the all im- 
portant pride of achievement. 

This can best be assured by giving a 
man an understanding of the objec- 
tives, the authority to carry out his part 
his own way, and the inescapable ac- 
countability for delivering results. * * 
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Eight Industry Leaders 


to Receive Special Honors 


on “Old Timers” Day 


“Pioneer of Pioneers’ and seven “Grand Old Men of 


the Oil Industry” selected throughout country for 


traditional ceremony May 17th at Tulsa Oil Show 


NOTED for long and outstanding serv- 
ice to the oil industry, eight pioneer 
oil men will receive special awards dur- 
ing the International Petroleum Expo- 
sition this month. 

William L. Connelly, Tulsa, one of 
the best known oil figures in the na- 
tion and one of the tounders of Sin- 
clair Oil & Refining Corporation, was 
named “Pioneer of Pioneers.” 

Sharing the spotlight with Connelly 
are seven “Grand Old Men of the Oil 
Industry,” each representing a divi- 
sion of the industry: Edmond C. 
Breene, Oil City, Pennsylvania; Wil- 
liam A. Cassidy, Bayonne, New Jersey; 
Edward |. Hanlon, Frank J. Hinder- 
liter, and Wiley B. Hissom, Tulsa, 
Oklahoma; Frank H. Lerch, New 
York; and S. Miller Williams, Robin- 
son, Illinois. 

William J. Sherry heads the IPE 
“Old Timers” Committee that made 
the selections from nominations re- 
ceived from throughout the oil in- 
dustry. 

Connelly, oil’s “Pioneer of Pi- 
oneers,” has worked 68 years in the 
industry and is still active as a special 
consultant for Sinclair Oil & Gas Com- 
pany and vice president of Delaware 
Consolidated Oil Corporation. Born in 
Cleveland in 1873, he drilled his first 
producer in Wood County, Ohio, in 
1895; became a contractor and pro- 
ducer in Montgomery County, Kansas, 
in 1903; and became associated with 
Harry F. Sinclair in 1906. 

During his 53 years with Sinclair, 
Connelly has served as president and 
vice president of numerous Sinclair 
affiliates; at one time was in charge of 
all foreign work for Sinclair com- 
panies, spending time abroad; and, 
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after Prairie Oil Company and the Sin- 
clair companies merged in 1932, served 
as Chairman of the board of Sinclair 
Oil & Gas Company until his resigna- 
tion in 1950. Connelly was a founder 
of the Rocky Mountain Oil and Gas 
Association. 

Breene, 81, Grand Old Man of Pro- 
duction, is now serving as chairman of 
the board of Winona Oil Company of 
Delaware, which he helped found in 
1906. Born near Oil City, Pennsylvania, 
in 1877, he was first a tool dresser in 
Ohio, West Virginia, and Pennsylvania, 
while studying for his law degree. One 
of Pennsylvania’s most prominent oil 
men and attorneys, he was a founder 
and first president of the Pennsylvania 
Grade Crude Oil Association. 

Cassidy, Grand Old Man of Refin- 
ing, was born in England in 1866, just 
seven years after Drake drilled his his- 
toric well in Pennsylvania. The 93-year- 
old pioneer still lives in Bayonne where 
he got a job trucking at Standard Oil 
Trust’s refinery in 1882, the year the 
company was formed. He was super- 
intendent of the plant when he retired 
in 1926. Cassidy served several terms 
as a member of the city council, 
traveled in the U. S. and abroad, and 
wrote an autobiography in 1948. 

Hanlon, 78, Grand Old Man of Nat- 
ural Gasoline, is chairman of the 
board of National Bank of Tulsa, chair- 
man of Hanlon-Boyle, Inc., and presi- 
dent of Hanlon Oil Company. Born in 
Steubenville, Ohio, he first drove a 
glycerine wagon in Sistersville, West 
Virginia, where he spent his youth. The 
first of many companies to bear his 
name was Henaghan & Hanlon, Inc., 
which was formed at Sistersville early 
in the century. One of the industry’s 


W. L. Connelly 
Pioneer of Pioneers 


E. C. Breene 
Production 


most coveted awards is named for 
Hanlon. Each year the Natural Gaso- 
line Association of America presents 
the Hanlon Award to an individual for 
outstanding service in the field of nat- 
ural gasoline. 

Hinderliter, 84, Grand Old Man of 
Supplies and Equipment, founded Hin- 
derliter Tool Company, Tulsa, was 
president and general manager, and 
had 99 patents to his credit when he 
retired in 1946. He was born in Rous- 
ville, Pennsylvania, in 1875; at the age 
of 12 started pumping wells for his 
father, I. N. Hinderliter, who held two 
oil-field patents on a tube clamp and a 
belt coupling; and in 1900 worked in a 
machine shop in St. Mary, West Vir- 
ginia, which he later bought, then sold 
in 1906 to go to work with Oil Well 
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AMERICAN - 


GASCL 


POWER DRIVE 


Check these features-- 


@ Completely self-contained gas or air-powered instru- 
ment driving and timing unit for long, trouble-free 
operation in remote locations. 

© Constant high power...more than 20 times the torque 
delivered by conventional spring-wound mechanisms. 

@ Timing accuracy continuous...no heavy “mainspring” 
to weaken or run down...unaffected by a + 20% vari- 
ation in supply pressure. 

@ Self-starting...no winding or priming of power unit. 


@ Flexibility...ideal as original or replacement equipment for 
strip chart and conventional circular chart instruments. 


@ Built-in durability...timing mechanism internally sealed to 
prevent corrosion...large area internal ports prevent clogging. 


© Rugged dependability...all power unit parts exposed to gas 
are aluminum or stainless steel...inherently explosion proof. 


® Economical...normal air or gas consumption 5 cfh...operating 
pressure 5 psi...rotation 2 rpm. 


Then ask 
your American representative how the versatile GASCLOK 
can provide new metering accuracies and economies for you. 


AMERICAN: 


METER COMPANY 


INCORPORATED (ESTABLISHED 1836) 


GENERAL SALES OFFICE: Philadelphia 16, Penna. * Albany * Alhambra + Atlanta 
Baltimore * Birmingham * Boston « Chicago + Dallas * Denver « Erie * Houston 
Kansas City * Los Angeles * Minneapolis * New York * Omaha «+ Pittsburgh + San 
Francisco * Seattle *« Tulsa * Wynnewood « IN CANADA: Canadian Meter Company, 
Ltd., Milton, Ontario « Calgary * Edmonton * Regina 

SUPPLIERS TO THE GAS INDUSTRY for Ironcase, Tinned Steelcase, Aluminumcase and 
Welded Steelcase Meters » American-Westcott Orifice Meters * Instruments « Reliance 
Regulators * Apparatus * Valves 
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W. A. Cassidy 
Refining 


W. B. Hissom 
Drilling 


Supply. The company placed him in 
charge of shops in Oklahoma, where 
he founded his tool company after 
World War I. Hinderliter was one of 
the organizers of the IPE. 

Hissom, Grand Old Man of Drilling, 
was owner and president of Hissom 
Drilling Company, Midland, Texas, 
before his retirement, and still serves 
in an advisory capacity. Born in Millers 
Run, Ohio, 1893, as a youth he drove 
an oilfield horse team, carried water 
on a pipeline, worked as a roustabout 
and with a casing crew, and as a driller, 
before moving to Oklahoma and Texas 
where he drilled with his own cable 
tools and bought his first rotary rig. 
He was the first to redrill a rotary hole 
and alternate breaks on tool joints. 
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E. I. Hanlon 
Natural Gasoline 


F. H. Lerch 
Natural Gas 


Lerch, 71, Grand Old Man of Nat- 
ural Gas, was chairman of the board 
of Consolidated Natural Gas Company 
before his retirement in 1953. He was 
born in Easton, Pennsylvania, 1888; 
received a BS degree in chemistry in 
1909; later became associated with 
Ford, Bacon and Davis, Inc.; joined 
Interstate Natural Gas Company, Inc., 
when it was organized by Standard Oil 
Company (New Jersey) in 1926; and 
seven years later went to New York as 
assistant and then administrator of 
Jersey’s natural-gas subsidiaries. He 
has served as president of Interstate, 
Mississippi River Fuel Corporation, 
and Colorado Interstate Gas Company, 
as well as Consolidated Natural, and 
was founder and chairman of the board 
of Institute of Gas Technology. 


F. J. Hinderliter 
Supplies and Equipment 


S. Miller Williams 
Pipeline and Transportation 


Williams, Grand Old Man of Pipe- 
line and Transportation, was born in 
Louisville, Kentucky, in 1887, and, 
with his brother, David R., founded 
Williams Brothers Company in Fort 
Smith, Arkansas, in 1908. The first 
pipeline venture was a 20-mile, 8-in 
line to Fort Smith, and, after the com- 
pany moved to Tulsa, the work spread 
over the Mid-Continent area and into 
Canada and included construction of 
big-inch gas lines in the 1920's. During 
World War II, the company’s work in- 
cluded the Big Inch lines, Air Force 
work in Africa, and Navy projects in 
the Caribbean area. Williams, one of 
the few honorary members of the Pipe- 
line Contractors Association, retired 
after the company completed Trans- 
Arabian pipeline in 1950. *ke* 
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> Paul S. Hedrick, oi! editor of the Tulsa 
World and now oil consultant for the 
World, and Claude V. Barrow, oil editor 
of the Daily Oklahoman since 1926, were 
presented parchment commendations for 
their contributions to the industry through 


P. S. Hedrick C. V. Barrow 

the written word by the Oklahoma Inde- 
pendent Petroleum Association, and are 
signed by P. R. Schultz, president, E. A. 
Smith, vice president, and John J. Robert- 
son, secretary of the association. This is 
part of Oklahoma's celebration of Oil's 
centennial year. 


> Lon C. Hill and George G. Matkin were 
elected to the board of directors of Delhi- 
Taylor Oil Corporation. 

Ben C. Belt, a Houston oilman, has re- 
signed from the board. Hill is chairman 
of the board and past president of Central 
Power and Light Company, Corpus 
Christi, Texas. Matkin is president of the 
State National Bank, El Paso, Texas. 


> Two Bureau of Mines regional direc- 
tors — Mark L. Wrieht of Albany, Ore- 
gon, and Richard B. Maurer of San Fran- 
cisco, California — were presented cash 
awards in recognition of sustained 
superior service. Wright has been acting 
regional director of the Bureau's Region 
I. Maurer has been acting regional direc- 
tor of the Bureau's Region IT since H. C 
Miller’s death in 1955 


> John N. Bovd was elected assistant 
treasurer of Gulf Oil Corporation in 
charge of records and services. He has 
been manager-payrolls, benefits, and stock 
records section of the treasury depart- 
ment, and most recently was appointed 
secretary of the annuity committee and 
savings plan committee for the company. 
C, W. Lutz was named director-planning 
and economics department. He succeeds 
P. H. Bohart, vice president, who was 
recently designated administrative vice 
president and coordinator, crude oil de- 
partment 


> Daniel S. Johnston was named vice presi- 
ident in charge of production, Signal Oil 
and Gas Company. It was also reported 
that all Signal officers and directors were 
re-elected. Johnston has been a Signal 
director and general manager of the oil 
production department since 1956 


> E. C. Babson, division manager, Union 
Oil Company of California, Calgary, was 
elected chairman of the board of gover- 
nors for the year 1959 of Canadian Petro- 
leum Association. First vice chairman is 
C. E. Leach, general manager, Tidewater 
Oil Company, Regina. Second vice chair- 
man is A. O. Detmar, president and gen- 
eral manager, Mobil Oil of Canada, Ltd., 
Calgary. Re-elected to the board in addi- 
tion to Babson and Leach, are: A. F. 
Beck, Canadian Export Gas & Oil Ltd., 
J. S. Black, South Saskatchewan Pipe Line 
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Co., Regina; R. C. Brown, Hudson's Bay 
Oil & Gas Co. Ltd., Calgary; R. A. Cru- 
ickshank, Canadian Devonian Petroleums 
Ltd., Regina; W. C. Howells, Texaco 
Canada Ltd., Calgary; C. O. Nickle, Co- 
nick Petroleums Ltd., Calgary; D. M. 
Tyerman, MacPherson, Leslie & Tyer- 
man, Regina. Newly-elected to the board 
of governors, in addition to Detmar, are: 
Vv. H. Hunter, Imperial Oil Limited, Re- 
gina; C. S. Lee, Western Decalta Petro- 
leum Ltd., Calgary; W. D. C. Mackenzie, 
Imperial Oil Ltd.,Calgary; and J. B. Webb, 
Canadian Oil Companies, Ltd., Calgary. 


> Joseph C. Kotarski was appointed a 
patent lawyer in Continental Oil Com- 
pany’s patent division, with headquarters 
at Ponca City 


> Dr. Eduardo Acosta Hermoso has been 
named Director of Hydrocarbons in Ven- 
ezuela by the new president, Romulo 
Betancourt. He replaces Dr. Gustavo 
Thery Fombona, who served in that post 
since 1943. Dr. Acosta was counselor for 
petroleum affairs in the Venezuelan Em- 
bassy in Washington (See The Petroleum 
Engineer, June 1958, page E-7, for his 
speech at TIPRO meeting). Dr. Thery 
will become a petroleum consultant in 
Caracas. Dr. Juan Pablo Perez Alfonzo 
was recently chosen Minister of Mines and 
Hydrocarbons to replace Dr. Carlos Perez 
de la Cova. 


> Al F. St. Peter was employed by Delhi- 
Taylor Oil Corporation of Dallas as man 
ager of its newest department, industrial 
relations. He has been personnel manager 
of a manufacturing plant in South Mil- 
waukee. 


> J. Howell Turner became general man- 
ager of employee and public relations to 
succeed Dr. William J. McGill, retired. 
Ray O. Traylor, associate director of em- 
ployee relations, succeeds Turner as direc- 
tor of employee relations. F. Roe Weise, 
associate director of employee relations, 
will be appointed to the new position of 
assistant to the general manager of em- 
ployee and public relations. 


> Roy M. Jenkins, director and secretary- 
treasurer of the Washington Oil Corpora- 
tion in Dallas, Texas, has been appointed 
Guatemala's consul to Dallas. Since 1944, 
he has been manager of the foreign 
department of the Dallas Chamber of 
Commerce, and is also secretary of the 
chamber’s world trade committee 


> John E. Rohrer was appointed a trustee 
of Sun Oil Company's multi-million 
dollar employee stock purchase program 
succeeding the late John Blair Moffett. 
He is manager of the payroll department 
and a 32-year veteran. 


> A. Hamilton (Ham) Mencher has re- 
signed as field editor of the Rocky Moun- 
tain Oil Reporter. From offices at 323 
Empire Building, Denver 2, Colorado, he 
plans to offer editorial, information, and 
advertising services for and to the oil 
industry. 


> Howard S. McCray was appointed as- 
sistant to the president of Texaco, Inc. In 
February 1958, McCray was elected 
chairman of the board of directors and 
chief executive officer of the Texas-Zinc 
Minerals Corporation, a uranium com- 
pany jointly owned by Texaco and the 
New Jersey Zinc Company. 


> Charles F. Bedford of Tulsa, now vice 
president-production and a director, Pan 
American Petroleum 

Corporation, will 

move to Fort Worth, 

Texas, as vice presi- 

dent, director and 

division manager of 

the North Texas 

New Mexico divi- 

sion. Bedford suc 

ceeds John R. Evans, 

who becomes general! 

manager of produc- 

tion for Standard Oil 

C. F. Bedford Co. (Indiana), in 
Chicago. 

Whitney M. Elias, presently vice presi 
dent, director and division manager of 
Pan Am’s Texas-Louisiana Gulf Coast 


W. M. Elias G. H. Galloway 


division at Houston, Texas, moves to 
Tulsa, replacing Bedford. George H. Gal- 
loway, currently vice president, director 
and division manager of the firm’s Cana 


F.C. Osment L. C. Ritts Jr. 


dian division, will move to Tulsa as vice 
president-exploration and a director. 

Frank C. Osment and L. C. Ritts Jr., 
were elected presidents and directors of 
Pan American. Osment will become divi 
sion manager of Canadian division suc 
ceeding Galloway. Ritts moves to Houston 
succeeding Elias. 


> Coe J. Rost has joined the purchasing 
department of Standard Oil Company 
(Indiana) as manager of purchasing de 
velopment. He joined Standard in 1950 
as an assistant chemical engineer in the 
technical service division of the research 
department at Whiting, Indiana 


> C. L. Burrill, Standard Oil Company 
(New Jersey) chief economist, and H. W. 
Fisher, who spent 30 years in the Jersey 
Standard organization before he became 
joint managing director of The Iraq Petro 
leum Company in London, were nomi 
nated to the board of directors at Jersey 
Standard 


> T. F. Scoggins was named public rela 
tions manager of Tidewater Oil Company 
For the past ten years Scoggins has been 
in the Shell Oil Company public relations 
department with assignments in San Fran 
cisco, New Orleans and Los Angeles 
Prior to 1949, Scoggins was editor of sev 
eral magazines published by Home Book 
Publishers in San Francisco and assistant 
advertising manager of Lawrence Ware 
house Company. 
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Personals 


> Henry H. Beeson of Dallas was named 
manager of Magnolia Petroleum Com- 
pany’s natural gas department. He as- 
sumed managerial control of Magnolia’s 
natural gas operations, which cover the 
six states of Texas, Louisiana, New Mex- 
ico, Arkansas, Oklahoma and Kansas. He 
has been assistant manager of the depart- 
ment since 1946. 


H. H. Beeson W. G. Helis Jr. 


> William G. Helis Jr., New Orleans in 
dependent oil operator, was named chair- 
man of the newly-formed petroleum divi- 
sion of the Tulane University develop- 
ment program. Helis also is appointed to 
membership on the university's national 
development council, which is composed 
of 40 civic and business leaders from all 
parts of the nation. He is chairman of the 
Louisiana State Mineral board and for 
many years has been active in civic affairs 


> Members of the Desk & Derrick Club 
of New York City will be greeting women 
from all over the world when the Fifth 
World Petroleum Congress convenes in 
New York at the Coliseum May 30 - June 
5, 1959. This is the first time the Con- 
gress has been held in the United States, 
previous Congresses having been in Eu- 
ropean capitals — London, Paris, The 
Hague and Rome. 

Nine committees are working on the 
over-all arrangements under an Executive 
Committee composed of the club presi- 
dent and past presidents, with Margaret 
Sweeney, Sinclair, as chairman and Edith 
Snizek, Rand McNally, as co-chairman 
Listed are chairmen and co-chairmen. re- 
spectively. Headquarters: Dorothy Wat- 
son, Ethyl. Sue Mitchell, Esso: /nterpre- 
ters: Marvy Zitkow, Petroleum Specialties, 
Leretta Helmbrecht, Texas: Luncheon: 
Edith Jones, Commonwealth Gas. Mar- 
garet Cheetham, Socony Mobil: Puwhlicity: 
Maree Al'strom. Socony Mobil, Revina 
Weiler, API: Reeistration: Gertrude Mu- 
nafo, Texaco. Helen Lambert, Hartol: 
Sightseeing: Emi'tv Clark. Buckeve Pipe 
Line, Gertrude Kine, Gulf: Special and 
Personal Service: Muriel Havens. Tide- 
water. Dorothy Metzger, Texaco: Theater: 
Alexia Hoeean, Roval Petroleum. Mae 
Masters, Cities Service: Finance: NeW Ha- 
gaman, Shell. Doris Kendrick, Richfield 
Secretaries are Lerraine Acker, American 
Petrofina. and Marion Schlotterbeck, Sin- 
clair Refining 


DEATHS 


> M. R. (Army) Armstrone died March 
21 of a heart attack. He was with Ideco, 
Inc., one of the Dresser Industries 


> Paul D. Weod. 62. director of industrial 
relations, Alan Wood Steel Company, 
died at his home in Norristown, Pennsyl 
vania, after a long illness. 


> Charles B. Goddard, 78. one of the 
original directors of Humble Oil & Refin- 
ing Company. died March 11 in a hospital 
in Temple, Texas. 
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EXPANDS APPLIED RESEARCH. Cal- 
umet & Hecla, Inc. announces a three- 
fold expansion of research facilities which 
will enable its Wolverine Tube Division 
to intensify its efforts in the development 
of materials used in missile, rocket and 
atomic energy fields. Materials being 
studied include molybdenum, zirconium, 
niobium, vanadium, tantalum, titanium 
and tungsten. Fabrication techniques un- 
der study include hot and cold extrusion, 
high-velocity forming and spin forming. 
NEW DISTRIBUTOR. Mid-Continent 
Supply Co. has been named to distribute 
the oil field products of the Enardo Man- 
ufacturing Co. of Tulsa. By the agree- 
ment, Mid-Continent will sell Enardo 
products in the U. S. and Canada. Mid- 
Continent stores have been stocked with 
the complete Enardo line which includes 
engineered oil field specialties for pro- 
duction, tank vapor control, pipelines 
and tanks. Some of the latest products 
of the company include accéssory meter- 
ing equipment, liquid level controls, pres- 
sure controls, and volumetric metering 
equioment. 

EXPANDED WAREHOUSE FACIL- 
ities. Longview, Texas is the site of new 
and expanded warehouse facilities for the 
operations of Grove Valve and Regulator 
Company in the southwestern United 
States. At the same time, the company 
closed its Houston, Texas, warehouse and 
moved its Houston sales headquarters to 
3203 Mercer Street in the same city. 
INSTALLS DIGITAL COMPUTER. 
Core Laboratories, Inc., has announced 
completion of arrangements for the in- 
stallation of an electronic digital com- 
puter, Type 650. in its TMB center, 1410 
Dragon Street, Dallas. The data process- 
ing facility has been operated by specially 
trained personnel since 1956. It is pres- 
ently under the sunvervision of H. M 
Shearin, assisted by Dr. Frank C. Kelton, 
and Ray Hyman. 

APPOINTS NEW YORK REP. The J. E. 
Lonergan Company, manufacturer of 
safety and relief valves and pressure 
gages has named R. C. Bechert Co., 110 
E. 42nd Street. New York City, as New 
York area representatives. Bechert Co. 
territory includes Northern New Jersey 
and Metropolitan New York. 

FORMAL OPENING. Milwhite Mud 
Sales Company’s new plant in the Algoa- 
Alvin. Texas area, opened recently. In 
addition to the most modern, pneumatic 
type equipment for handline mud. another 
unique feature is their radio system which 
covers the entire Gulf Coast from Orange 
to McAllen, with base stations at Beau- 
mont, Liberty, Houston, Algoa, Eagle 
Lake, Bay City, Port Lavaca, Alice and 
Edinbure. All cars of the service enei- 
neers and most trucks are radio equinped 
Sets are also available for installation 
on drilline ries. 

TO DISTRIBUTE CLAYTON MARK 
products. The John G. Bell Com- 
pany, engineering equipment firm. located 
at 618 Crocker St.. Los Angeles, has 
been named California representative of 
Clavton Mark & Company, of Evanston, 
[linois. 

The Bell firm will distribute Clayton 
Mark’s line of foreed steel products, in- 
cluding its Petro, Hydro, Handlebar, and 
Mark unions. and its check valves and 
high pressure pipe fittings 
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The Trade 


PARADE 


WROUGHT IRON PIPE DISTRIBU- 
tor. Brown Pipe & Supply Company is 
now distributing new 4-D wrought iron 
pipe for A. M. Byers Company. Brown 
Pipe & Supply is marketing the corrosion 
resistant pipe in cooperation with Byers’ 
division office in Houston, Texas. 
AWARDED ATOMIC RESEARCH 
contract. Clark Bros. Company of 
Olean, New York, a division of Dresser 
Industries, has received a contract from 
the U. S. Army for a research project in 
the field of atomic power. 

Purpose of the research study is to de- 
termine the feasibility of an open cycle 
air turbine system for use in a transport- 
able nuclear power plant capable of pro- 
ducing 750 kw of electrical power. The 
end result will be a report to the U. S. 
Army Engineer Research and Develop- 
ment Laboratory at Fort Belvoir, Vir- 
ginia. 

CAMDALE ENTERS PLASTICS 
field. An oil and gas producer and in- 
vestment company, Camdale Corporation 
of New York, purchased controlling inter- 
est in Commercial Fibreglas Products, 
Inc. of Houston, manufacturer of protec- 
tive fiber glass coatings for the petro- 
leum industry. Crude oil tanks, piping and 
well-testing equipment were among items 
listed for development in the fiber glass 
medium by Glen L. Corcorran of Hous 
ton, president and design engineer of 
Commercial Fibreglas, whose headquar- 
ters are in the Niels Esperson Building, 
Houston. 

NEW SALES OFFICE. Ladish Co 
Cudahy, Wisconsin, manufacturer of pipe 
fittings, valves, drop forgings and rolled 
rings, has announced a new sales office 
is Dallas, Texas, Room 1010, 211 North 
Ervay Building. W. F. (Bill) Brockwell 
and R. O. (Bob) Barlen will represent 
Ladish in the Dallas area. 
SURFACTANTS DISTRIBUTOR. An- 
tara Chemicals, sales division of General 
Aniline & Film Corporation, New York, 
has appointed Amsco Solvents & Chemi- 
cals Co., 4619 Reading Road, Cincinnati 
29, Ohio, as distributors for Igepal CO 
and CA surfactants. They will provide 
truck delivery of drum and bulk quan- 
tities in Cincinnati, Dayton, Columbus, 
Springfield and the Southern Ohio area. 


NEW ELECTRONIC CENTER. SIE’s 
new 300,000 square foot research, devel- 
opment and manufacturing facility which 
covers 146 acres at 10201 Westheimer 
was opened recently in Houston. On this 
new site, Southwestern Industrial Elec- 
tronics Co., a division of Dresser Indus- 
tries, produces electronic instrumentation 
for a world wide market. 

BJ TO BUILD HOLLAND PLANT. 
Byron Jackson Tools, Inc., a subsidiary 
of Borg-Warner Corporation, plans to 
establish a manufacturing plant for BJ 
Oil Tools in the Netherlands. Known as 
Byron Jackson N. V., the company will 
construct a modern manufacturing plant 
at Etten en Leur, North Brabant Province 
in south Holland. 

Earl M. Rees, formerly export sales 
manager, was named managing director 
and European sales manager. G. E. Mul- 
linix will head engineering operations for 
this new overseas facility. Schedules for 
start of construction and completion of 
the plant are to be announced. 
EXCAVATOR DISTRIBUTOR. Whee! 
& Track Equipment, Inc., has been ap- 
pointed an excavator distributor by 
Bucvrus-Erie Company, South Milwau- 
kee, Wisconsin. The new distributor's ter- 
ritory includes: 

Ohio: Counties of Darke, Preble, But- 
ler, Hamilton, Shelby, Miami, Monteom 
ery, Warren, Clermont, Greene, Clinton, 
Brown, Highland, Adams, Pike, Scioto, 
Vinton, Jackson, Lawrence, Athens 
Meigs, Gallia. 

Indiana: Counties of Franklin, Ripley, 
Dearborn, Ohio, Switzerland. 

Kentucky: Counties of Boone, Camp 
bell, Kenton. 

OPENS NEW OFFICE. Graver Tank & 
Mfg. Company, fabricators and erectors 
of steel and alloy plate, has opened new 
sales offices, in Seattle, Washington. Pro- 
moted from Graver’s East Chicago, In- 
diana, headquarters to head this office is 
Richard E. Kimball, district sales man- 
ager. New headquarters are at 669 White 
Henry-Stuart Building, Seattle 1, Wash- 
ington. His territory covers Washington 
and Oregon. 

MONTANA AND WYOMING REPRE- 
sentative. B-I-F Industries, Inc., of 
Providence. Rhode Island, recently named 
Lefler Engineering Sales Company as 
sales agent for all B-I-F products in the 
northern half of Wyoming and eastern 
Montana. These products include all proc- 
ess instrumentation, equipment and sys 
tems for positive control of materials in 
motion. 


Two of three self-contained wire line service barges, owned and operated by Welex de 
Venezuela on Lake Maracaibo, are shown above. The three wire line service units, which are 
towed by Welex's fleet of tugs, contain a complete electronic tool repair shop, modern crew 
quarters and a recreation room. The barges, which measure 30 ft by 110 ft, now have skid units 


mounted near the center of the barge floor. 
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6-CYL. U-450 


112 max. eng. hp on nat. gas 


28 


SEE THEM AT THE 
EXPOSITION!!! 





8-CYL. UV-549 


192 max. eng. hp on nat. gas 


Heavy duty pumping 


engines that cost least to operate 


These are two of the seven heavy duty engines you'll 
want to see in the International Harvester display at 
the International Petroleum Exposition. The exhibit 
includes 4, 6, and V-8 cylinder engines that cost less 
to own and operate over thousands of hours of depend- 
able service. 

For lower cost drilling and compressor pump power, 
check the two new direct-start International diesels on 
display—the new 385 max. hp, 6-cylinder turbo-charged 
UDT-817 and the low-cost 95 max. hp 6-cylinder 
UD-282. Other models in the exhibit set-up of heavy 
duty extended service engines include the UC-135, 
UC-221, U-308 and U-450. 

International carbureted engines can be equipped 
with the same maintenance-reducing attachments as 
shown on the display models: automatic start and stop; 
Ren exhaust condensor and automatic oil level regu- 
lator; heavy duty air cleaner; long-life Cannon spark 
plugs; rugged Twin Disc PTO; automatic radiator shut- 
ter; magneto ignition with platinum points, and an 
Oildex attachment that removes carbon and foul gases 


from the engine to promote long life. 

If you are unable to attend the exposition, your 
nearby International Power Unit Distributor or Dealer 
will give you full details on these seven engines as well 
as any of 17 other models in his complete oil field 
power line. Power range is 16.5 to 385 max. hp and 
the one common feature is: Every International costs 
least to own and operate. 


International” 
Construction 
Loupment 


International Harvester Co., 180 North Michigan Ave., Chicago 1, Ill. 


A COMPLETE POWER PACKAGE: Crawler and Wheel Tractors... Self-Propelled 
Scrapers and Bottom-Dump Wagons... Crawler and Rubber-Tired Looders Off 
Highway Haulers... Diesel and Carbureted Engines... Motor Trucks... Farm Tractors 
and Equipment 





LAR CHICAGO 
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Visit us at the 5th World Petroleum ( gress Exposit june | to § 


International Oi! Show, May 14 to 23, in Tulsa 


Have Crews...will travel 


What you need in field erection... 
When you need it...Where you need it 


Our field crews at Solar Chicago are craftsmen capable of 

handling the erection and construction of pressure vessels, towers, 
tanks, shells or other structures. These men have stacked up years of 
experience and have been organized into highly efficient 

mobile crews ready to tackle the toughest job. They find it no problem to 
translate your needs into the structure you require 

on your site, on time. 


When you require any field erection, why not call Solar Chicago? 
We welcome your inquiry. 


Write today for our brochure 
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race ennatien om 5Olar Chicago DIV. U.S. INDUSTRIES, INC. 


6400 W.. 66th St., CHICAGO 38, ILL 
FORMERLY CHICAGO STEEL TANK CO Telephone POrtsmouth 7-8900 


OFFICES IN: 


Jacksonville Beach, Florida Tulsa, Oklahoma New York Louisville, Kentucky Los Angeles, California 
R. W. Fowler & Assoc. Inc Mr. R. J. Dunham Solar Chicago Solar Chicago R. D. Morrison 

P. O. Box 101 716 Wright Bidg 274 Madison Avenue 2416 Frankfort Ave 1324 Wilshire Blvd 
Cherry 6-2477 Diamond 3-8165 Murray Hill 7-9298 Twinbrook 5-5389 Hubbard 3-4369 





New King-Sized DUMPMASTER 
Automatically Collects and Hauls Up To 
120 cu. yds. of —— ‘per Trip 


DEMPSTER BROTHERS Newest 
Addition Cuts Waste Disposal Costs 


The famous DEMPSTER-DUMPMASTER 
ms DB now has a big brother in the CA60-30DB 
nodel. Like the original Dumpmiaster, it auto- 
matically handles detachable containers in one 
through six cubic yard sizes. However, it can 
oe. pick up a gross load of 6000 pounds as com- 
Pee, pared to the 24DB’s 3000 pound capacity 
Shown above is the Dempster-Dumpmaster CA30-24DB model \nother important difference in capacity— 
i ee Ce he new model can compact up to 120 cubic 
material. 3 yards of loose refuse while the 24DB gets up to 
100 cubie yards per trip. Like all Dumpm: isters, 

the new 30DB has clearance arms for si ifety 
they Never pass the cab windows can't injure 

the operator 


Write sain for FREE BROCHURE 


ones (NRPS YE 
mteer BROTHERS Oops Tre 


— re = - SYSTEMS 
Shown above is the CA15-18DB which has a capacity of 72 a 
cubic yards of loose refuse material. 
Dept. P-5 DEMPSTER BROTHERS ©@ — kNOxviLle 17, TENN. 
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Trade Parade 


BATON ROUGE SALES OFFICE. Fritz 
W. Glitsch & Sons, Inc., Dallas, manu- 
facturers of fractionation trays and pres- 
sure vessels for the petroleum refining 
and chemical industries, has opened a 
new sales office at 256 Peachtree Blvd., 
Baton Rouge, Louisiana. The new office 
will serve Alabama and Mississippi, the 
Southern two-thirds of Louisiana, and 
sections of Northwest Florida. Louis A. 
Venincasa, formerly located in the Glitsch 
Dallas office, has been named representa- 
tive in charge of the new office. 


EXPANDS DENVER PLANT. The Heil- 
and Division of Minneapolis-Honeywell 
Regulator Company has expanded its 
Denver facilities for the second time in 
two years. S. A. Keller, Heiland general 
manager, said that when the expansion 
program was completed in April the Den- 
ver plant contained in excess of 70,000 
square feet of engineering, production and 
idministrative facilities. The new addition 
is used for wiring and testing of the di- 
vision’s industrial recording instruments, 
including its 36-channel direct-recording 
Visicorder oscillograph 


SOUTHERN SALES REPRESENTA- 
tives. W. S. Rockwell Company of 
Fairfield, Connecticut, announced that 
Rawson & Co., Inc. Houston, Texas, and 
The Rawson Company, Inc., Baton 
Rouge, Louisiana, are the new sales rep- 
resentatives on butterfly, slide and special 
valves in South Texas, Southern Louisi- 
ana, and Southern Mississippi area. W 
B. Rawson, Robert Houlihan, R. E. Moore 
and L. F. Washburn are in the Houston 
offices and at the Baton Rouge office is 
James H. Simpson, Jr 


FORMATION of a new Oklahoma com- 
pany, Fox-Texoma Mud Company, as 
1 new division of Magnet Cove Barium 
Corporation was disclosed by I. W. Hos- 
kins, senior vice president marketing 
of Magcobar. The formation followed 
the purchase by Magcobar of Texoma 
Mud Company and the mud distribution 
properties and mud handling equipment 
of Fox Rig & Lumber Company. Both 
companies are former independent dis- 
tributors of Magcobar’s oil well drilling 
mud products in Oklahoma, Texoma with 
headquarters at Oklahoma City, and Fox 
with headquarters at Ardmore. Fox Rig 
& Lumber’s activities in the lumber and 
building supply business will not be af 
fected. The personnel of the new com- 
pany include the employees of Texoma, 
the employees of the former Mid-Con- 
tinent Division of Magcobar, and em- 
ployees who were associated with the 
mud supply part of Fox’ business 

GULF COAST REPRESENTATIVE 
for Wheatley. Effective March 15 South- 
ern Engine and Pump Company became 
Gulf Coast sales and service representa- 
tive for the entire Frank Wheatley piston 
and plunger pump lines 

> Collins Radio Company. Oliver J 
Greenway was named general manager 
of Communication Accessories Company, 
1 subsidiary 


> Standard Pipeprotection Inc. John B. 
Wilson was elected executive vice presi- 
dent. Lee A. Whitney was elected to the 
board of directors. He is a vice president 
of Champlin Oil & Refining Co 

Wilson is the former vice president and 
treasurer 


> Parsons Company. R. H. “Dick " Dan- 
ford was named district representative for 
the western areas of the U. S. He was 
formerly an officer and a stockholder in 
the Standard Machinery Company of San 
Francisco 
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In the Centennial Year of 
the American Petroleum In- 
dustry, Transco is investing 
$100,000,000 in the pipe- 
line system that carries 
Texas and Louisiana natural 
gas to the markets where 


the most people are. 





Trade Parade 





> Southwestern Industrial Electronics Co. 
Newton E. Armstrong, until recently 
product manager, control division, was 


CORROSION IN WATER FLOOD PIPE LINES? appointed manager, systems development 


“~ 


el 
=> 


N. E. Armstrong 


division of Southwestern Industrial Elec 
tronics (a division of Dresser Industries. ) 
Joseph B. Tate has been named man- 
ager, military electronics division. He is 
responsible for the development of mili- 
tary electronic apparatus and instrumen 
WATER FLOOD tation for SIE 
PIPE LINES > Technical Oil Tool Corporation. Wil- 
liam L. Brannon has been named export 
representative. For the past 4 years he 
has been in sales and service work with 
the Hydril Company 
To represent TOTCO in the Bakers 
field-San Joaquin-Northern California 
area, is John Sowers of Bakersfield. He 
has been employed by Hughes Tool Co 
> Carrier Corporation. Frank E. Purcell 
was named sales manager of packaged 
equipment for the Unitary Equipment di 
vision. Purceil has been sales manager 
of the national buyer department at Car 
rier since 1956 
> American Steel and Wire, U. S. Steel. 
Edward A. Murray was appointed vice 
president-sales succeeding Harry M. Fran- 
cis, who has been elevated to executive 
vice president of that division. Murray 
was formerly assistant vice president 
sales. 
> Oil Well Supply Division, U. S. Steel 
Lewis Y. Poland has transferred from 
store manager at Medicine Lodge, Kan 
sas, to field representative at the same 
location 
> Mission Manufacturing Company. O 
LINING K. Ryan has announced his retirement 
after almost 26 years’ service. His most 
recent assignment was sales representa 
tive in the Lubbock area 
> Dowell. Joe P. Pavlich is district en- 
gineer for Dowell division of The Dow 


WHERE CORROSIVE Chemical Company at Houston. He was 


WATER is causing too transferred recently from Hobbs, New 

frequent water tine Mexico, where he had been a petroleum 
engineer. 

problems, Cement Mortar > Fluid Packed Pump Company. A. Gre) 


Lining is your answer. Simpson has been promoted to the posi 
and wh , For immediate action, write tion of California division manager. For 
nd where raw water wire or phone the past 2 years he has been California 


lines are being installed, sales manavcer 
Cement Mortar Linings are 2 


advisable, before the ( 
pipe goes in. P| PE 
RESULT: Nuisance-free \ 


and trouble-free water 
pipe lines, for years. Main office and plant 
p M TI f Box 457, Wilmington, California 
LUS SOMASTIC—for 2414 East 223rd Street 
the best in exterior Wilmington, California 
corrosion protection. also in Fort Word 
P.O. Box 1202 A. G. Simpson R. E. Burton 
Phone: Edison 5-5891 


©, 


LACORS 
NANA 


CEMENT MORTAR 


> Koehring Company. R. E. Burton was 
promoted president and general manager 
Division of Americon Pipe of its Buffalo-Springfield division at 

and Construction Co Springfield, Ohio. He was with the Koeh- 
ring central office staff in Milwaukee as 
assistant director of marketing 
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Tough, 
colorful, 
lasting 
beauty! 


Take those pumps and rigs in the oil fields— 
or those net and pipelines in the refineries! 
Each needs the tough, colorful, lasting beauty 
that Rust-Oleum provides. If the surface 
is rusty, Rust-Oleum 769 Damp-Proof Red 
Primer can be applied right over the sound 
rusted surface after removing rust scale and 
loose rust. Special Rust-Oleum Oil Field Fin- 
ishes match the original equipment colors on 
pumps and rigs — while other long-lasting 
Rust-Oleum coatings protect costly tanks 
and pipe lines. 

They're specially made for oil field use — 
tough, flexible, easy-to-use on the spot by 
brush or spray! They dry to firm, glossy fin- 
ishes that resist sun, fumes, heat, moisture, 
weathering, and blowing dust and sand, 

Try Rust-Oleum . . . your Rust-Oleum Dis- 
tributor maintains complete stocks for imme- 
diate delivery. . 


Rust-Oleum 769 Damp- 
Red Primer directly ever 





Mail coupon today for FREE TEST SAMPLE 
| RUST-OLEUM CORPORATION 


2432 Oakton Street, Evanston, Ill 
Dallas Branch: 3200 McKinney, Dallas, Tex 
| C) Free test sample of 769 Damp-Proof Red 
Primer to be applied directly over sound 
| rusted surfaces. 


There is only one Rust-Oleum. 2 ; 
Distinctive as your own fingerprint | ] Complete literature with color charts. 


or 
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In the U.S.A. 
for the First Time 


i 








See, Learn and Compare 


the newest products, | 
materials and services | 


Whatever your interest — oil research, production, refining, 
transportation — you will find many valuable new ideas pre- 
sented at this fact-filled exposition. 


You will have the opportunity to see and discuss the newest 
equipment, methods, services and materials with the informed 
representatives of some 275 leading concerns serv- 
ing the petroleum and petrochemical industries. 


Plan now to attend...and bring your key men 
with you. They will be reinforced with new ideas 
and be better prepared to cope with tomorrow’s 
problems. 


For advance registration and hotel in- 
formation write the Exposition at 480 
Lexington Avenue, New York 17, N. Y. 


WORLD PETROLEUM 
CONGRESS EXPOSITION 


New York Coliseum 
June 1-5, 1959 








Management: International Exposition Co GPrers 


OR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SFRV 


Trade Parade 


> Layne & Bowler, Inc. C. E. Ponkey of 
Memphis, Tennessee, was named presi- 
dent. He succeeds W. H. Reeves, who is 
retiring after serving 52 years in various 
official capacities for Layne & Bowler 
but will continue to serve in consulting 
capacity as a vice president. Ponkey was 
formerly executive vice president. 


»; 





C. E. Ponkey G. P. Oldham 


> Barrett Division, Allied Chemical Cor- 
poration. G. P. Oldham was named vice 
president in charge of marketing. He has 
been vice president and general sales man- 
ager of Gustin-Bacon Company for § 
years 

John C. MacLeod has been named to 
the newly created post of assistant to 
the president in charge of operations with 
headquarters in New York. He was for- 
merly assistant director of operations for 
Allied’s Solvay Process Division. 


> Blaw-Knox Company. E. P. Additon 
was appointed manager, contracts and 
sales promotion, chemical plants division 
He is from the division's offices in Had- 
don Heights, New Jersey, where he served 
as district sales engineer. 


E. P. Additon F. L. Magoon 


> Garrett Oil Tools, division of U. S. In- 
dustries, Inc. Fred L. Magoon was named 
administrative engineer in charge of re- 
search projects in the firm’s home office 
and plant at Longview, Texas. He was 
with Fibercast Company, division of 
Youngstown Sheet and Tube Company, 
serving as chief engineer for 8 years. 

> H. U. Garrett of Longview, Texas, ac 
quired the assets of McFarland Manufac- 
turing Corporation of Houston on Febru- 
ary 17. The firm was founded in 1948 
and manufactures air, gas and fluid-oper- 


H. U. Garrett C. A. Polk 


ated chemical injectors, transfer pumps, 
proportioners and hydrostatic testing 
units which are distributed to the oil, 
refining, processing and petro-chemical 
industries. Garrett is president and Clarke 
A. Polk continues as vice president; Lyal 
W. Hetrick as secretary-treasurer 
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> Westinghouse Electric Corporation. K 
M. Patterson is appointed manager of 
headquarters sales departments for the 
apparatus division in East Pittsburgh, 
Pennsylvania. Succeeding Patterson in his 
former position as manager of the divi- 
sion’s industrial sales department is C. E 
Hammond, who was formerly assistant 
manager for the division’s South Pacific 
district in Los Angeles 

>» Security Engineering Division. Ralph 
Hughes was named manager of manufac- 
turing for both the Dallas, Texas, and 
Whittier, California, manufacturing oper- 
ations of Security, one of the Dresser In- 


W. J. Neilson 


dustries. Previously Hughes was opera 
tions manager of the Whittier plant. 
William J. Neilson was appointed new 
operations manager for the Whittier man- 
ufacturing plant of Security Engineering. 
Previously chief product engineer, Neil- 
son has been associated in a design po- 
sition with Security for more than 15 
years. 
> Petrolite Corporation. R. T. Thomp- 
son, sales engineer for Tretolite Company 
division at Houston, Texas, has retired. 
> The National Supply Company. George 
B. Cushing was elected a vice president. 
He was formerly director of public rela- 
tions and advertising. 


Ralph Hughes 


G. B. Cushing James Mills 


> BJ Electronics Borg-Warner Corp. 
James Mills was promoted contract sales 
manager with headquarters at Washing- 
ton, D.C. Mills was formerly eastern mili 
tary and industrial products representa- 
tive for the firm 

> Magnet Cove Barium Corporation, R. 
B. (Buddy) Hyde Jr., was promoted from 
chief service engineer of the drilling mud 


R. B. Hyde Jr. J.N. McCaskill 
department to the newly created posi- 
tion of export sales manager of the foreign 
operations department. Succeeding Hyde 
is James N. McCaskill, a member of Mag- 
cobar’s staff service engineering group for 
the past two years. 
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> Halliburton Oil Well Cementing Com- 
pany. Elmer Lacy, former division man 


ager at Wichita, Kansas, has retired after 


almost 37 years’ service. Hubert North- 
cutt, formerly the division manager at 
Abilene, Texas, is replacing him. Lacy is 
circling his effective retirement date with 
Northcutt looking on 


> Jones & Laughlin Supply Division. 
Samuel M. Harris Jr.. was assigned as 
salesman at Sterling, Colorado and Phil- 
lip M. Speairs, assigned as salesman at 
Hobbs, New Mexico, and are graduates 
of J&L’s sales training program. 


LINE PIPE COUPLINGS — 


Trade Parade 


> Motorola, Inc. Joseph A. White has 
been named zone manager for Motorola 
Communications & Electronics, Inc., Chi 
cago, in southeastern Louisiana. He had 
been a sales staff member in Motorola's 
southern area Dallas offices 

Robert F. Davis was named manager, 
two-way radio sales, of a 13-state Mid 
west area for sales and service subsidiary 
of Motorola, Inc. Taking Davis’ former 
position of regional manager in North 
ern Illinois, Northeastern Indiana, East 
ern Wisconsin and Michigan's Upper 
Peninsula is Eric Goleas 


> Baroid Division, National Lead Com- 
pany. Norman K. Tschirley was named 
technical sales director of Baroid-Maffei 
S.p.A. Baroid-Maffei is a new company 
organized to supply drilling mud products 
to the oil industry in the Mediterranean 
and Persian Gulf areas. Mine, plant, and 
mill facilities of the commanv are Invated 





N. K. Tschirley 


on the island of Sardinia and Tschirley 
will headquarter at Baroid-Maffei home 
offices in Milan, Italy 

George B. Coale, general manager, was 
elected to the board of directors of Na 
tional Lead Company. He is also a vice 
president of National Lead and has been 
general manager of Baroid Division 


Ve" to 12” — Seamless — Block or 


Galvonized 


PLAIN TUBING es ow A. P. i, — 
— Seomiess 


EXTERNAL UPSET ruaine COUPLINGS A. P. i. — 


¥%,”" to 3%." — Seamless 


CASING COUPLINGS A. P. i. — 


4,” to 13%" — Long or Short 


HYDRAULIC COUPLINGS — \%” to 4” — 


REAMED AND oo, ALS. 
¥%,” te 12” 


— Seamiess 
DRIVE PIPE COUPLINGS — 6” to 12” — 


PIPE NIPPLES — All Sizes ond Types 
STEEL BUSHINGS AND PLUGS — 


Seomiess 


Seamless 


Merchant ond High Pressure 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS SEE READER SERV 





INTEGRATING: 
ORIFICE 
METERS 
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' 
‘ 
' 
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American Integrating Orifice 
Meters provide more accurate 
measurement by the continu- 
ous multiplication of the 
square root of the measured 
differential by the square root 
of the absolute line pressure. 


Single, double and duplex- 
integrating models available 
in a wide range of manometer 
types and working pressures. 
Dust-proof, die-cast alumi- 
num cases...Gasclok and 
electric instrument chart 
drives. Also supplied with 
American Telecounter for 
remote readings. 


Ask for Bulletin 401 for 
complete details. 


AMERICAN 


Trade Parade 


> Otis Engineering Corp. Dick M. Koons 
and Malcolm B. Roach were appointed 
vice-presidents. Koons is director of the 





D. M. Koons M. B. Roach 

research and development department for 
the company, joined Otis a year ago. 
Roach serves as general sales manager 


> Youngstown Sheet and Tube Company. 
Robert C. Bryan, formerly of Pittsburgh, 
has joined the staff of the comptroller as 
manager of a new department of systems 
and procedures. Bryan joins the company 
after having been employed by Blaw- 
Knox Co. and Jones & Laughlin Steel Cor- 
poration in Pittsburgh 


> Allis-Chalmers Manufacturing Com- 
pany. Stanley S. Scott was assigned as a 
sales representative to the Houston dis- 
trict of Allis-Chalmers Industries Group 
formerly serving as an application en- 
gineer in the compressor department. Mal- 
colm S. Jones was named manager of the 
El Paso district. He had been a sales 
representative in the Denver district since 
1951. 

Bruce C. Halsted was appointed man- 
ager of the Richmond district succeeding 
J. M. Mathews, resigned. Halsted had 
been a sales representative in the Rich- 
mond district since 1955. 


> Axelson Mfg. Corp. Div. of U. S. In- 
dustries. Lee Manning was appointed 
a field representative, headquartered in 
Glendive, Montana 

C. C. Call and B. L. Morris were given 
new assignments within the _ = 
sales and service department. ¢€ . Call, 
hydraulic sales engineer will bat from 
Wichita Falls, Texas, to Odessa, Texas, 
and B. L. Morris of the Axelson hydraulic 
staff from Odessa, Texas, to Casper, 
Wyoming 


> Wolverine Tube. Division of Calumet 
& Hecla, Inc. John E. O'Connor was ap- 
pointed technical sales representative in 
the New York district. He will cover New 
York state, a section of New York City 
and a part of northern New Jersey. 

John B. Harbaugh was appointed as 
technical sales representative in the New 
York district. We was formerly associated 
with M. W. Kellogg Co. as process en 
gineer. 


>? 
' 

J. E. O'Connor R. E. Barnett 
> Jas. P. Marsh Corporation. Robert E 
Barnett was elected vice president for 
sales. He was formerly sales manager 

Joseph T. Carpenter Jr. joined the com- 
pany as a sales representative in their 
Cleveland office. 


here is the world’s smallest and simplest 


strip chart recorder! 


@ AMPLE STORAGE: Contains 63-ft. chart roll, or 31 days’ recording at one 
inch per hour, Useful chart width 2 %.”. 


@ ACCURATE: Galvanometer pointer swings free for maximum accuracy, 


being clamped briefly for marking 


@ INKLESS: Recording process is completely dry, utilizing special pressure 
sensitive paper. Method provides remarkable definition. 
@ RECTILINEAR: Advanced design provides true rectilinear recording free 


from distortion. 


@*RELIABLE: Positive synchronous motor drive with sprocket engaging 
holes in paper for accurate time indication. 
@ VERSATILE: Portable or panel mounting models. Stocked in a variety of 


scales and chart speeds. 


METER COMPANY WRITE TODAY FOR LITERATURE 
* Subject to 


a e +. 
Subjectto. . must industrial co., inc. 
neve. 130 Silver Street, Manchester, N. H. 


General oftieee: Philadelphia 16, Pa. 
Sales Offices in Principal Cities 
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Bulletin 713 combination starter in Crouse-Hinds screw type en- 
closure for hazardous gas and hazardous dust locations. Screw 
type covers permit quick access to starter or disconnect switch. 


NEMA 4 NEMA 7 NEMA 9 
Watertight For Hazardous For Hazardous 
Weotherproof Gas Locations Dust Locations 
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NEMA 11 
Corrosion- 
proof 


When safety regulations require special enclosures for 
your motor control, inspection and maintenance costs can 
become an important consideration. With Allen-Bradley 
starters you can practically eliminate these expenses 
because these starters operate over long periods of time— 
without attention. 


The reason is simple. Allen-Bradley solenoid starters have 
only one moving part. There’s virtually nothing to go 
wrong. This is your assurance of millions of trouble free 
operations. And, the double break, silver alloy contacts 
never require servicing — they remain in perfect operating 
condition until completely worn away. Inspection only 
once or twice a year is ample. And, with the spin-type 
NEMA 7 and 9 enclosures, inspection is greatly simplified. 
Combine maximum safety with minimum maintenance — 
specify Allen-Bradley quality motor control in all your 
hazardous locations. 


Allen-Bradley Co. 
214 W. Greenfield Ave., Milwaukee 4, Wisconsin 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN -BRADLEY 


OTOR CONTROL 
> QuaLity 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS SEE READER SERVICE CARE 





Trade Parade 


> Hycalog, Inc. J. C. Rush, formerly as 
sistant district manager of the Lafayette, 
Louisiana, district has been promoted to 
district manager of the Shreveport district 
for diamond bit sales. J. E. Woods, for 
merly assistant division manager, Shreve 
port, has been transferred to Calgary, Al 
berta, Canada, where he will be man- 
ager of Hycalog, Ltd. a Canadian diamond 
bit and core barrel subsidiary. J. A 
Acker, formerly assistant district manager 
of Hycalog’s well logging office in Casper, 
Wyoming, has been promoted to manage! 

H. G. Allen, formerly district manager 
for diamond bit sales at Midland, Texas, 
has been transferred to the same posi 
tion at Corpus Christi, Texas. H. K 
Ware, formerly district manager at 
Shreveport, for diamond bit sales has 
been transferred to Casper, Wyoming, 





where he will be district manager. J. M 
Tooke switches from Casper, where he 
was district manager for well logging to 
Jackson, Mississippi, as district manager 


> Caterpillar Tractor Company. Jack A 
Hasten, district representative in the cen- 
tral sales division 
was named supervi- 
sor of the track-type 
tractor section of 
sales development at 
Peoria. He served 2 
years as district rep 
resentative in the 
sales territories of 
Burford - Toothaker 
Tractor Co. and 
Thompson Tractor 


J. A. Hasten Co., Inc. 





Safety and Automation Switch-Gauges 
at |. P. E. 


Mode! A-7262 Murphy-Matu Engine Controller 
Engine Safety Switch-Gauges 
Automat Clutch Engager 


Pictured above — fully automatic pipeline pump — Murphy-controlled. 
Be sure to visit our International Petroleum 
Exposition Exhibit in the California 
Building . . . and our plant at 


3131 South Sheridan Road in Tulsa 


Most complete line of Automation controls for Oil and 
Water, 
Compressors, Water Flood and Pipeline Pump Stations. 


Water level, 


Safety fuel valves for Diesel and Gas 
Custom made panels to your specifications 


See our ad in COMPOSITE CATALOG 


FRANK W. 


MURPHY SAFETY SWITCH OF CALIFORNIA 
11812 Davenport Road * Los Alamitos, Calif 


ce 


Gas and Oil 


Temperatures, Gas 


MANUFACTURER, INC. 


RANCH ACRES STATION 
TULSA, OKLAHOMA 








FOR FURTHER INFORMATION ON 
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> Baker Filtration Co. of Los Angeles 
California, has appointed Jay P. Gould 
general manager of the Oil Tool Division 
William O. Baker is president. The com 
pany specializes in engineering and man 
ufacturing of filtration equipment for 
water injection operations. Both execu- 
tives have engineering backgrounds. Bak- 


J. B. Gould W.O. Baker 


er formed Swimquip, Inc. in 1952, and 2 
years later was one of the industry’s 
largest makers of filtration equipment 
Gould, well known in the oil industry, was 
formerly division manager for Cosasco 
Div. of Perfect Circle Co. He originally 
founded the Carona Oil Specialties and 
Service Co. in 1950 which became the 
Cosasco Div. of Perfect Circle Co. in 
1956. A former chief engineer and assist 
ant general manager of Iraq Petroleum 
he was also with Baash Ross 


> General Electric, Communication Prod 
ucts Department. Kent J. Worthen was 
appointed to the newly-created position 
of manager of product planning for point 
to-point communication. Previously, he 
was product planning manager for G-t 
microwave equipment 

> Byron Jackson Division Borg-Warner 
Corporation. James T. Workman was 
named administrative assistant. Prior to 
this assignment he was general superin 
tendent of BJ pump and oilfield nrotuects 


9 


mm at 


J.T. Workman B. C. Robinson 


> W. C. Norris, Manufacturer, div. ot 
Dover Corporation. A branch warehouse 
at Edmonton, Alberta, Canada has been 
opened under the supervision of Canadiai 
division manager, Bill C. Robinson. Ware 
house manager will be Otto R. Perryman 


> BJ Service, Inc. Herb Alexander, has 
been transferred to BJ headquarters at 
Long Beach as executive assistant. Alex 
ander’s spot in Tulsa as Mid-Continent 
division sales supervisor, is being filled by 
J. C. Jackson, previously district super 
intendent at Guymon, Oklahoma. Floyd 
Long goes from Wichita, Kansas to Guy 
mon as district superintendent; Jack 
French from Pampa, Texas, to Borger 
rexas, as district superintendent; Bob Tull 
trom Guymon to Pampa as sales repre 
sentative; Charlie Mohr from Brecken 
ridge, Texas, to Houston as division en 
gineer 

> Ben F. Kelley Co., Inc., Ray R. Sloan 
long-time oil industry equipment sales 
man, has joined the company as sales en 
gineer. From 1939 until his retirement in 
1958, he was a field representative for 
the engine division of Caterpillar Trac 
tor Company 


GENERAL SECTION, May, 1959 





ON THE BEAUTIFUL 

‘ SANTA BARBARA 
Riviera 
\ 
\ 


One of America's truly great 
hotels. World-famous for 
\ scenic beauty and superb cuisine. 9’acres of 
\ landscaped grounds and gardens with com- 
manding views of Pacific Ocean and city of 
\ Senta Barbara. Ideal climate year around. 


\ 
\. California’s 


\ most loved resort hotel 
\ new king-sized pool 


\ 
ye THE 





aa Kl Encanto 
a 


HOTE! 


) 4600 NORTH ON SHERIDAN ROAD 
LO 1-1900 


Uptown Chicago’s finest 


elle Mulerimele)*l'lismareli 1 


MICHAEL T. DUGAN, general manager 


Luxury and location at a 
price you can afford. 

$ 4.50 Single 

$11.00 Single 


Special rates for extended stays 


Rates from... 
Suites from... 


400 ROOMS 
with BATH 
. 
KITCHENETES 


Famous Golden Lion Jun 


NOW 
A MID-CONTINENT HOTEL 
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Moving 
to a New Address? 


If you are moving or expect possibly to 
move any time soon, save the coupon 
below for your convenient change of 
address. It will prevent your copy of The 
Petroleum Engineer from being lost or 
misdirected. 


TO: The Petroleum Engineer 

P.O. Box 1589 e Dallas 21, Texas 
CHANGE MY ADDRESS, beginning with 
the 














FOR FURTHER 
ADVERTISED PRODUCTS SEE READER GERVICE ae 


Join Our 20-Year Club 


You are eligible if you have subscribed 
individually to The Petroleum Engineer (this 
includes Refining Engineer and Pipeline Engi- 
neer) for 20 years continuously. 

Every member of the 20-Year Club gets a 
prize —a handy, pocket-size slide rule that 
you wouldn’t be without after you’ve seen it. 
It’s sent to you absolutely FREE, mailing 
charges prepaid. 


Reward Offered 
For the man who has been a subscriber fo) 
the longest period we will present a special 
gift — a handsome executive desk set suitably 
engraved with name and date. 


Sign Up Here and Now 
I have been a subscriber to The Petroleun 
Engineer (Refining Engineer, Pipeline Engi 
neer) since__ * 
Please send my slide rule to: 


Name- 

Company 

Position 

Street 

City 

*Don’t forget the earliest date here gets a beautiful! 
desk set. 


State 
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Trade Parade 


> Fisher Governor Company. Henry J 
Ruston has become associated with Fish 
er Governor having had several years’ 
experience in process instrumentation, 
working in the process plants located in 
Sarnia, Canada. 

Colonel Bruce Price, recently retired 
from the Air Force, is with Fisher and 
will devote his attention to the position 
in the export market throughout the 
world, and to sales engineering of spe 
cial application projects 
> Servicios Tecnicos Atlas, C. A. George 
M. Yoder, vice president and general 
manager of Servicios Tecnicos Atlas was 
a recent visitor to this country from Mara 
caibo, Venezuela. His company is a sub 
sidiary of Perforating Guns Atlas Cor 
poration, and operates throughout Vene 
zuela and Bolivia 

Accompanying Yoder to the | 





S. was 





G. M. Yoder M. J. Muesse 


M. J. Muesse, from Caracas, manager of 
the company’s Eastern Venezuela district 
operations. Both executives attended 
PGAC’s recent Annual Management Con 
ference, at Houston, following which they 
visited various oil fields to observe some 
of PGAC’s equipment and techniques in 
operation 


> Byron Jackson Tools, Inc. J. T. Carle 
has been appointed manager of the oil 
well pump section 
Headquarters for the 
new pump section 
will be established at 
the Tulsa (Okla 
homa) plant. Carle 
assumes Management 
responsibilities of 2 
basic pump products 
the Hydralift hydrau- 
lic pump, and a new 
Submersible pump 





J. T. Carle 


> Consolidated Electrodynamics Corpor- 
ation. Formation of six departments to 
carry out the engineering function of Con 
solidated Systems Corp., newly formed 
wholly owned subsidiary was announced 
The are C. Kenneth Hines, manager, and 





POSITION AVAILABLE Agwressive 
growing Independent Oj! Producer seeks 
graduate petroleum engineer Four to 6 
years completion and production experience 
required dry gas experience important 


Principal operations Northern California 
area. Send complete chronological resume 
of experience, education and salary to Box 
209, The Petroleum Engineer, P. 0. Box 
1589, Dallas, Texas 











POPULAR HARRIS HOTEL N 


New York City 


TIMES SQUARE 


Frank C. Bumb, chief engineer, Data 
Process Systems; Bliss M. Bushman, man 
ager, and Alan D. Marston, chief engi- 
neer, Data Processing Systems; John D. 
Gum, manager, and William D. Schultz, 
chief engineer, Instrumentations Systems. 

Also, James T. Sharpsteen, manager, 
and Wayne J. Whistler, chief engineer, 
Electro-mechanical Systems; John C. Al- 
rich, manager, Industrial Systems; and 
Frank E. Chase, manager, Field Engi- 
neering 


> Perforating Guns Atlas Corporation. 
George Decker was promoted from dis- 
trict manager at Lafayette, to district 
manager of Southern Louisiana district at 
New Orleans; Jim B. Palmer, from super- 
visor of nuclear logging at Odessa, Texas, 
to division operauions assistant, covering 
PGAC’s West Texas and New Mexico dis- 
tricts; James F. Blair, from electrical log- 
ging engineer at Longview, Texas, to dis- 
trict manager of Mississippi at Laurel; M. 
G. Burnam, from sales at Abilene, Texas, 
to station manager at Hobbs, New Mexi- 
co; Robert D. Tibbs, from sales at Hous- 
ton, to district manager of Oklahoma, at 
Oklahoma City; Earl T. Burger, from 
sales at Farmington, New Mexico, to dis- 
trict manager of Four Corners district; 
Donald N. Kahn, from electrical logging 
supervisor to assistant superintendent of 
operations, at Houston; Billy D. MclIn- 
turff, from Houston operations to sales 
at Woodward, Oklahoma; Tom P. Woods, 
from Kansas district operations to sales 
at Great Bend, Kansas 

A new station at Gainesville, Texas, has 
E. L. Bramhall as sub-station manager 
and Jack Hall, sales; both came from the 
station at Bridgeport, Texas 


> Celanese Corporation of America. Dr 
Joseph J. Cahill was appointed product 
development engineer in the chemical di- 
vision. He came to Celanese from the re- 
search and development laboratories of 
the Colgate-Palmolive Company 


> W. R Grace & Co. Davidson Chemical 
Division. John L. Dowell is named con- 
troller, chemicals division; A. H. Hanssen 
Ir., controller, mixed fertilizer division 
and Edgar L. Linthicum Jr., controller, 
agricultural chemicals division 





> Lane-Wells Company. Rodney S. Dur 
kee, more than 40 years a leader in pe 
troleum and financial circles, has retired. 
Most recently chairman of the board of 
directors and chairman of the advisory 





committee of Lane-Wells, a division of 
Dresser Industries, Inc., Durkee was pres- 
ident of Lane-Wells from 1939 to 1954 
He is shown here discussing his retire- 
ment plans with John J. Neale, president 





The Ohio Injector Company and Jones & 
Laughlin Supply Division have announced a 
distribution agreement for OIC valves 
throughout the U. S. From left to right are 
W. L. Wolfe, vice president sales, J&L, Rainey 
Elliott, president, J&L, Roger E. Bremer 
executive vice president OIC and G. R 
Winder, vice president marketing, OIC, dis- 
cussing the plans 





Core Laboratories, Inc., has announced plans to construct a 40,000 sq ft home office building 
on a four-acre site in the Empire Central business development area, adjacent to the new 
Stemmons Expressway, Dallas, Texas. The $750,000 00 investment is financed by Core Lab's 
employee pension fund, and climaxes a five-year expansion and modernization program through- 
out the company's domestic and foreign operations. The new two-story building will house Core 
Lab's administrative, engineering and consulting, special core analysis, reservoir fluid, data 
processing, research, accounting, and equipment development and maintenance departments. 


HOTEL 480d Se. ject West of Breedwey 


1000 Fine Rooms from $ 
TOBY KRIVE Menoger 





TELEVISION 
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The float actuated 2800 series is a low cost, snap acting liquid level control 
available with either electric (explosion-proof) or pneumatic switch action. Pilot 
is interchangeable on float housing assembly. Features the stab-in 
type of tank mounting for easier installation. 

Write for Bulletin F2800 for complete information. 





IF 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT’S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario / London, England 


FOR FURTHER INFORMATION ON 
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CLAYTON MARK 
New BEVELED ORIFICE 


At leading Industrial Dis- 
tributors in all 49 states. 





feature for feature 
PTC Ud od <4 (0) <4 


BEVELED ORIFICE 





Designed to join sections of pipe and 
at the same time measure or control 
the flow of liquids and gases under 
pressure at high or low temperatures, 
this new BEVELED ORIFICE 

Union introduced by Clayton Mark 
finds application in chemical proc- 
essing plants, oil production facilities, 
utility power plants, atomic installa- 
tions and countless other industries. 


The union is equipped with a one- 
piece, stainless steel disc shaped to 
fit the contour of the seats (ball to 
cone), thus eliminating the need for 
gaskets. It is also easy to install on 
both horizontal and vertical lines. 


These carbon steel unions are avail- 
able in all sizes from 4%” to 2” pipe 
sizes. Special stainless steel orifice 
unions can be furnished on special 
request in 304 or 316 types. 


Specify the brand — Clayton Mark BEVELED ORIFICE 





Write today for 
additional information. 


CLAYTON 
MARK 2Co. 


1900 DEMPSTER STREET 
EVANSTON, ILLINOIS 


| 
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Women at Work 


Does Chemical Research 

Mrs. Maxine Brenneman, one of 
Esso Research and Engineering Com- 
pany’s authorities on chemical geology 
of oil, began her professional career in 
a completely opposite direction 

Her first job was as a social service 
worker for a West Virginia home for 
delinquent girls. 

In those days, she recalls, there were 
few opportunities for a gal with a de- 
gree in chemistry 

As a social worker, Maxine traveled 
from town to town throughout West 
Virginia. Her interest in chemistry 
never flagged, however, and when the 
chance came to study for her master’s 
under a fellowship, back she went to 
the University of West Virginia. 

With an MS after her name, she de- 
cided that next to being a working 
chemist, teaching the subject might be 








best after all. She accepted a teacher's 
post at a high school on the West Vir- 
ginia-Kentucky border. 

In time she married Albert E. Bren- 
neman, a chemical engineer. When her 
husband later took a job with Esso Re- 
search in Linden, New Jersey, Maxine 
settled down as a housewife, content 
to satisfy the chemist’s side of her with 
occasional substitute teaching stints. 

Then World War II changed things 
The company began hiring qualified 
women for technical jobs. Maxine was 
one of them. 

Today she heads the Organic Geo 
chemicals Group of the firm’s Chemi 
cals Research Division, and has won 
recognition for her studies of how oil 
is formed 

One of her more interesting assign- 
ments a few years ago was to analyze 
samples of black, oily-looking water 
discovered in a remote region of south 
ern Venezuela. Maxine put the sam- 
ples through test after test, and re- 
ported ruefully the water’s dark color 
had nothing to do with oil. It was 
caused by a vegetable matter. 

She occasionally gets away from the 
lab to pursue her work in the oil fields 
or to present a paper at a meeting of a 
technical association 


b 5? FOR FURTHER INFORMATION ON 
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Books to Read 


> Transactions of Short Course and Conference on Automation 
and Computers, published by College of Engineering, Univer 
sity of Texas, Austin. Pages, 324. Price, $15. 

This two-volume record of the June 2-4, 1958 Short Course 
and Conference on Automation and Computers at Austin con 
tains 24 papers on various aspects of automation and automation 
equipment. The course was sponsored by the University’s College 
of Engineering and the Society of Petroleum Engineers. Subject 
matter contained in the Transactions, authored by automation 
leaders directing the course, range from general and technical 
aspects of digital and analog computers, use of computers in 
industrial research, well logging problems, computer program 
ming, financial justification for automation, electro-acoustical 
analog for pulsation suppression and control in gas compression 
stations, and many others. 
> Selected Electron Micrographs of Clays and Other Fine- 
Grained Minerals, by Thomas F. Bates. Published by the College 
of Mineral Industries of Pennsylvania State University, Univer 
sity Park, Pennsylvania. Pages, 61. Price, $2. 

Ever look at Wyoming bentonite—or even chert—through the 
eyes of an electron microscope? Beautiful, to say the least. This 
attractive final report on the investigation of morphology, origin 
and structure, of fine-grained minerals (Project E-27), contains a 
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representative group of electron micrographs of mineral 
materials such as clays, serpentines, associated silicates and cer AC A; 
tain vanadates and may serve as a micrograph reference of the 
clay minerals - - ‘ 
> Engineers’ Job Directory (5th edition). Published by Decision 

Inc., 4601 Red Bank Road, Cincinnati 27, Ohio. Pages, 72 - 

Price, $5. p e 


Decision/Inc., management consulting firm in the technical 
manpower field, has published the fifth (1959) edition of Engi- 
neers’ Job Directory. Subtitled the Placement Guide for Execu- 
tives, Engineers and Scientists. EJD contains information on 
1000 companies. Basis for selection were such factors as each 
conpany’s plans for expansion, personnel requirements, new 
products, employee relations and financial standings. Informa 
tion on each firm contains such facts as company name, address, 
phone number, type of industry, products, number of employees 
and whom to contact. One chapter tells how to write your re 
sume to apply for a job. 


CONTROL 
PARAFFIN 


with 















at 
LOW,LOWCOST! 


NOW is the time to set up a “control program” with the 
constant injection of economical BrakeSol.... the chemico! 
that holds paraffin in suspension from formation to refinery 
BrakeSol is the most effective chemical for treating all types 
of paraffin conditions. It is approved by refiners .. . contains 
no chlorinated solvents or other organic halides or sulphides 
Contact your nearby BrakeSo!l Treating Engineer or Supply 
y Store for information on how your paraffin 
problems can be eliminated economically 
See our Exhibit at the IPE. 












When the Southern California Gas Company planned 
the Ducommun St., Compressor Station, they antici- 
pated a bad neighborhood relation situation, not to 
mention an intolerable internal noise condition, unless 
something was done about quieting the engine com- 
pressors. 


Logically the problem was turned over to the Burgess- 
Manning Company .. . specialists in noise elimination 
After a scientific analysis of the situation they recom- 
mended, designed and built especially engineered 
Burgess-Manning Air Intake Cleaner Silencers and 
Burgess-Manning Exhaust Snubbers for each of the 
eight Ingersoll-Rand Gas Compressors 


In addition, special Burgess-Manning Pulsation Snub- 
bers were installed in the second stage discharge of 
the compressors to eliminate gus pulsation in the line 
As a result, the Ducommun St. Plant is one of the 
quietest of its type anywhere, an asset to its com- 
munity and a pleasure to work in. The elimination of 
pulsation will keep maintenance costs at a minimum 


Successful installations of this kind are possible be- 
cause of the years of research, study and experiment 
in the cause and effect of noise that preceded them 
Burgess-Manning Engineers are specialists in the elimi- 
nation of exhaust and intake noise and the pipe line 
vibration that pyramids maintenance costs. 


When such a problem arises in your plant or projected 
installations, consult Burgess-Manning for a success- 
ful, economical solution. They can engineer excessive 
noise and vibration right out of your equipment and 
make a “Good Neighbor” out of your plant too! 


Eliminate Intake and Exhaust Noise, 
and Piping Pulsation Problems. .. 
Consult Burgess-Manning Engineers 








Industrial Silencer Division 


9241 Sovereign Row, Dallas 35, Texas 
Libertyville, illinois 
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Heart of the Onan Instapac is a transistorized 
inverter operating from battery power. When com- 
mercial power supply is interrupted, an instantaneous 
transfer relay switches radio equipment from the 
power line to the inverter while the Onan Standby 
Generator set comes up to voltage. The load then 
switches to the generator set. 

When normal power is restored, the Instapac sup- 
plies power for the interval when power is switched 
from generator to normal source. 

Relay switching time ranges from .008 to .033 
seconds. This brief interruption is eliminated by the 
filter network in the radio power supply. 


Complete packaged units 

The Onan Instapac includes, in addition to the 
inverter, a load transfer relay, 36-volt battery charger, 
meters and terminals, mounted in a steel cabinet. 
Batteries are externally located. 

The Instapac system provides instantaneous standby 
power without the disadvantages inherent in other 
systems. Since normal power supply is not connected 
through the inverter, the Instapac does not add com- 
ponents to the line which might break down or interfere 
with power line frequency. 

The Instapac will convert existing standby install- 
ations to instantaneous systems. Models up to 5KVA. 


SEE THE INSTAPAC AT THE OIL EXPOSITION 








Composite Brush Recording showing transfer cycle following power interruption , 
Write or call 


epee eadag ete desde ee eages PLACER Prada TAPPER AAS — 
f (FEderal 2-1155, Mpls.) 
™" for specifications 
PVAVVEUNAN WARARARARRARRLAORORRGRARADRRRAROAOE TVVVY UEP UV 
POWER LINE INSTAPAC GENERATOR” INSTAPAC POWER LINE 


Recording shows the interruptions in transfer from one power source to the other 


PRODUCTS 


D. W. ONAN & SONS INC. 


ELECTRIC PLANTS GENERATORS ENGINES ENGINE-COMPRESSORS 


3283 University Avenue S.E ° Minneapolis 14, Minnesota 
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Laugh wt Carney 
VVVVVVVVVVVYV 


The fellow had wooed and won the 
love of his life, and decided it was time 
to take her home to meet his family. “This 
is my intended wife,” he announced to 
his parents. 

His father took him aside when the 
opportunity presented itself. “This girl 
doesn’t look like much to me,” he said. 

“But, father,” the boy said, “this girl 
is a baroness. Doesn't that impress you?” 

“You mean,” exclaimed the father, 
“that she can’t have any children?” 

7 7 7 

Barney knows a prospective groom who 
had so much fun at his bachelor party 
that he postponed the wedding. 

7 7 7 

A Britisher and an American were on 
a ship returning to America, and the 
American was berating the Britisher and 
his way of life. “The trouble with you 
English,” he ranted, “is that you stick to- 
gether too much. There should be more 
intermingling. In my blood there’s Rus- 
sian, Spanish, Greek, and Italian.” The 
Britisher looked up and said, “That was 
very sporting of your mother.” 

7 7 7 

“Did you read in the paper about the 
fellow who beat his wife to death with a 
golf club?” 

“No, not really? How many strokes did 
he take?” 

Horace McVane entered the psychia- 
trist’s office in a highly emotional state. 
“Doc,” he groaned, “you've got to do 
something for me.” 

“There, there,” the analyst soothed 
him, “surely it can't be that bad. Now 
just lie down, relax and start from the 
beginning.” 

“Every night,” began McVane, “I have 
the same dream, I dream a gorgeous 
blonde chases me all through the house. 
And then, when she finally catches me 
and tries to make love to me, I push her 
away. Always I keep pushing her away.” 

I see,” mused the doctor, “And just 
what do you expect me to do?” 

“Doc,” he pleaded, “break my arms!” 

7 7 7 

A bunch of elderly married men were 
boasting about their families. 

“I've got five sons,” said one, “enough 
for a basketball team.” 

“I've got six boys myself,” another 
bragged, “could make a hockey team.” 

“Got nine, all boys,” said a third, “a 
baseball team.” 

They all turned to a little fellow who 
had been standing quietly in a corner. 
“How many children you got?” asked one 
of the fathers. 

“Eighteen daughters,” was the weary 
reply. “A golf course.” 


First Man: I hear you just had an acci- 
dent. 

Second Man: Yes, it was pretty bad, 
but I collected $20,000, and my wife who 
was in the accident with me got $5,000. 

First Man: Did she get hurt? 

Second Man: No, but I had the 
presence of mind to kick her in the face 
during the confusion 

7 7 7 

Seen in the paper: Man wants apart- 
ment large enough to lay his hat, coat and 
a few friends. 
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*eOR A METER BODY ; 
BUILT TO ‘TAKE IT’! 


The Model 199 Differential Pressure Unit, a BARTON 
development, was designed to answer industry’s needs for a 
compact, yet rugged device for accurately sensing differential 
pressure. It has found extensive use in the many fields of 
Instrumentation and Automation for the precise measurement 
of FLOW, Liquid Level and Differential Pressure. The unit 
incorporates the patented BARTON RUPTURE-PROOF 
BELLOWS principle, internal motion pickup and torque tube 
transmission to the exterior of the housing. The Model 199 





Differential Pressure Units are available with differential 
pressure ranges from 0-20" W.C. to 0-50 PSI with safe work- 
ing pressures to 6,000 PSIG. All BARTON bellows units are 
hydraulically tested and overranged to 1.5 times the safe 
working pressure, regardless of the differential range. 


For f the ; mation. contact B { Sales Representatives 1 princi} f1es 


model model model model model model 
200 202 211 214 236 237 
INDICATOR RECORDER FLOW SWITCH TRANSMITTER INTEGRATOR CONTROLLER 


hee 


Bull. 11C4 Bull.11C4 Bull. 211-1 Bull. 214-1 Bull. 236-1 Bull. 237-1 
199-357 


BARTON cornrcration 


580 MONTEREY PASS ROAD, MONTEREY PARK, CALIFORNIA 
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NATIONAL 


XCP TREATERS 
25,000 BPD 
at 100 PSI 
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[reating tough emulsions, especially in wholesale 
lots, requires the best in specialized equipment backed 
by long-standing design experience and techniques. 
National meets both requirements thanks to 33 years 
of DOING IT .. . plus unique shop facilities ade- 
quate to meet any physical requirement. 



























Another High Capacity yet Portable Vertical 
Flow Treater in horizontal shell . . . This new 
“VHF” type enroute to an overseas location. 











Whether a matter of treating 25,000 BPD at 100 
psi as shown above, or a need to handle jobs from 
2000 BPD to 9000 BPD of foamy, asphaltic Vene 
zuelan crude through a SINGLE vessel, National is 
DOING IT. National Treaters are in service through- 
out the free world. 


COMPANY 
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Corrosion Study — Jet Deflection 


, / BETTER BONDING BEGINS WITH BETTER 
NM SLORET WALL CLEANERS 
y by HALLIBURTON 


The secret of successfully stronger primary cementing jobs is a better bond 
... tO Minimize precautionary and remedial squeeze jobs 

Halliburton Roto Wall Cleaners and Recipo Wall Cleaners... are field- 
proven and are first-choice abrading devices by thousands of well operators 
for efficient performance—under the most punishing downhole conditions 
for the removal of undesirable filter and mud cake from the bore hole 

Yj allowing a stronger bonding of cement to formation and casing in primary 
Y 





cementing. 





/ RECIPO WALL CLEANER... reciprocating type cleaner 


New design offers these advantages: 





¢ Removal of tough filter cake —without damage to hole wail. 

¢ Circulating pressures and bridging action of cuttings reduced. 

¢ Flexible rubber cleaning fingers minimize bore hole or filter cake damage 
while running in. 
Tough wide cleaning fingers cover more bore hole area and clean more 
thoroughly. 
Wide cleaning fingers help to break channeling action of cement. 
Cleaning effectiveness is increased—yet “finger” damage is decreased due 
to their flexibility which prevents permanent bending 
Hinged for fast and easy latch-on installation 


___ROTO WALL CLEANERS. .. rotary type cleaner 


New standard designed recessed base and “Claw-Type” Cleaning Spikes 
provide: 





¢ Installation on casing by Vise-Lok Limit Clamp or tack welding 

¢ No bridging off of annulus 

¢ Permits free-flow of fluids while running casing, cementing and circulating 
Minimum disturbance of mud cake while running casing to bottom reduces 
lost circulation problems. 
Reduces hazard of “sticking casing” off casing point 
Turbulent action of cleaning spikes gives better cement uniformity 
Construction allows minimum damage to spikes or filter cake while running 
in—provides maximum force for cleaning when rotating casing 
Economy —one size base fits all O.D. sizes of casing 
Slim Hole Roto Wall Cleaners are available for better cementing where 
annulus between casing and bore hole is small 








VISE-LOK LIMIT CLAMPS... equal to welding even under severe torque loads! 


A new method for positioning auxiliary equipment on casing without welding 
..each clamp has these outstanding features: 
20,000 pound load-carrying capacity—greater than any non-weld limit 
clamp or stop collar tested. 
Design and superior lock-on power of the special disc-type slips grip the 
casing and prevents movement of auxiliary casing equipment 
¢ Provides selective location and limits travel in either direction 
e Easy installation with hinged design. 
For a better bond and cement uniformity on your primary cementing job 
.. check with your Halliburton Representative about the unique features of 
Recipo Wall Cleaners... Roto Wall Cleaners and the new method of installa 
Roto Wall tion with the Vise-Lok Limit Clamp 


HALLIBURTON “SPE 


CEMENTING SERVICES 


Limit Clomp 
HALLIBURTON OIL WELL CEMENTING COMPANY * DUNCAN, OKLAHOMA 


"284 SERVICE CENTERS — JUST MINUTES AWAY FROM YOUR WELL! 





Write Precision and Dependability into Secondary Recovery 


WATER FLOOD with 


ROCKWELL 
LWE OM TER JYEVEXAS 


Rockwell developed the first successful high pressure meter 
to measure water forced into the ground under pressure at 
spaced flooding points. Successive improvements in design 
and construction make today’s Rockwell “‘five-pointers” an 
even better buy. They handle this tough service with long 
lasting precision accuracy. And they are strongly designed 
to operate safely under the extremely high pressures encoun- 
tered, and to withstand exposure to unfavorable atmospheric 
conditions. The thousands in daily use testify to the soundness 
of this “purpose-built” construction. Stocked by leading 
supply stores. For literature, write Rockwell Manufacturing 
Company, Pittsburgh 8, Pa. 

THE ORIGINAL AND BEST 

HIGH PRESSURE METER BUY AT YOUR SUPPLY STORE 

FOR WATER FLOOD SERVICE 
WATER FLOOD METERS 


ROGKWELL” 
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Of Things To Come... In Oil 


POLAR DRILLING? The day is not too far away. Applications have been 
placed for rights to drill on leases in the Canadian-owned islands 
above the Arctic Circle. Major U.S. and Canadian companies 
have asked for more than 70,000,000 acres in perennially ice- 
covered areas. Inherent drilling problems might be solved by 
using small atomic reactors to provide both heat and power at 
the well site, one report suggests. 

TWO NUCLEAR EXPLOSIONS TO PRODUCE OIL are tentatively 
scheduled. One, and probably the first to be detonated, will be 
in Canada’s Athabasca tar sands. A similar thermonuclear blast 
is being planned by U.S. government in the Green River oil shale 
area in the Rocky Mountains — but is having trouble enlisting 
active (financial) participation in its $4 to $6-million project. 
Athabasca test is set up for next winter, but still lacking Canadian 
Cabinet permission — which is likely. 

NEW STEELS, just out of the research laboratory, may provide “break- 
throughs” necessary to drill deeper and deeper wells without 
tubular goods difficulty. One steel now being tested has shown 
tensile strengths of more than 400,000 psi — level never before 
reached with any metal, reports Dr. Clarence H. Lorig, ASM 
president and technical director of Battelle Memorial Institute. 
This new metal, if similar strengths can be matched in production 
quantities, can compete with titanium alloys on strength-to-weight 
basis, and is reported to have high ductility as compared to sim- 
ilar compositions of steel which are notoriously brittle. In other 
research, Lorig states that metal experts are working on new steels 
effective up to 4000 and 5000 F — which may be necessary to 
penetrate deeper into the cooling crust. 

LEASE AUTOMATIC CUSTODY TRANSFER SYSTEMS in field oper- 
ation may double in a year, at current rate of completion and 
conservation commission acceptance. More than 100 LACT units 
are now in use in 14 oil producing states. Among newest is Shell’s 
installation in Good Hope field, St. Charles Parish, Louisiana. 
Crude is measured, metered (imprinting meter reading directly 
on run ticket) and is continuously sampled. Shell now operates 
56 LACT units in the U.S. 

MISSISSIPPI TO PROVE MORE ATTRACTIVE for oil exploration in 
coming years, says Howard C. Pyle, president of Monterey Oil 
Company. Monterey has just opened district office in Jackson, 
Mississippi, to facilitate active exploration in that state in “50 
selected areas.” Pyle says resurgence of Mississippi as one of the 
nation’s more attractive regions for exploration is indicated by 
high ratio of discovery in Lower Cretaceous formations during 
recent years, with “exploration successes at a ratio of about 1 to 
5 since the first discovery,” with many new fields giving promise 
of attaining major importance. 








where the PAY-OFF ison RELIABILITY ! 





Climax and 
Gardner-Denver 
combination— 
central Texas 





COTATI IPAs 


COMPRESSOR 
POWER 







In all the oil fields... 


—— V-125 Climax Engines have 
riving a ° . *e- 
Joy compressor proven their reliability 
in Colorado. 


in hundreds of compressor 
installations. Single, 
well-balanced design, 
rugged construction, and 


300 hp Climax and 

Oil Well Supply 

compressor in 

southern Texas. . , 
quality materials 

make them smooth 


running... for years! 


Send for 


descriptive literature 





CL-105 


CLIMAX ENGINE MANUFACTURING CO. + DIVISION OF WAUKESHA MOTOR COMPANY 
FACTORY—CLINTON, IOWA 
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review of 
Merla’s 25 years 
of valve progress 
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differential valve pressure operated 


Merla research and development leadership through 25 years 


of oil progress has accomplished its goal: To recognize 
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industry needs ... then meet requirements of operators with 


top-notch, trouble-free equipment. This has made Merla the 


~ 


ee 
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leader in gas lift equipment for a quarter-century. 


KEEN 


° 
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oe 
Cog? 


manufacturers of oil tools and gas lift equipment 
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Contact your nearest Merla representative or 
MERLA TOOL CORPORATION * P. O. BOX 2576 
DALLAS 21, TEXAS 


ORMATION ON 
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DIAMOND 
TURBO-BITS 


NOW PROVING 
SUCCESSFUL! 































The introduction of the turbodrill 
has provided the oil industry with a 
tool of great promise. However, the 
turbo demands a bit that can absorb 
and effectively utilize its increased 
downhole power, one that can with- 
stand high rotational speeds and in- 
creased fluid volumes. Diamond bits 
have long been known for their in- 
herent long life and ability to 
increase penetration rates as rota- 
tional speeds increase. Because of 
these qualities, diamond bits have 
been tested with the turbodrill in 
many parts of the United States and 
Europe. Many thousands of feet have 
been drilled, and these tests have 
proven that under a wide variety of 
drilling conditions, the diamond bit- 
turbodrill combination can reduce 
drilling costs. 

Christensen has accumulated data 
on the use of diamond bits with the 
turbodrill throughout the world, any 
portion of which is available to oper- 
ators considering the use of this tool. 


















Diamonds Mean, “Less cost per foot.” 


CHRISTENSEN rine: 


1937 SOUTH SECOND WEST «+ SALT LAKE CITY, UTAH 


For detailed performance in- 
formation about successful 
diamond bit-turbodrill appli- 
cations, write or call Christensen 
Diamond Products. Ask for 
brochure number SD-650. 
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= ANOTHER >) 

PARKERSBURG 

; OUTSTANDING 
PERFORMANG ——— 








ACHIEVEMENT & 








CHAIN-DRIVEN OR GEARED 


PUMPING UNITS 


Careful attention to detail, from engineering to the com- 
plete product, is your assurance of dependable perform- 
ance in every PARKERSBURG Pumping Unit. From the 


PARKERSBURG for pumping 
units of every type to meet every 
need. 


PARKERSBURG for the most 
complete line of wide-base portable 
units. 





PARKERSBURG for quality 
products at competitive prices. 





smallest to the largest heavy-duty units, PARKERSBURG PARKERSBURG for experi- 
Pumpers are famous for economy and longer trouble- ence and know-how . . . over 25 
free operation. years in the pumping unit field. 


PARKERSBURG for a field 
service surpassed by none. 












PARKERSBURG for the most 
prompt delivery possible, direct to 
your lease. 


P ARKE RSBURG See Your 


PARKERSBURG 
PARKERSBURG WEST VIRGINIA Man Today! 


"*+—. «0* 





Parkersburg Pumping Units are available through the 
THE following supply stores; American Pipe & Supply Co.., 

P A te “« t ina yg B uU be  e Beacon Supply Co., Bovaird Supply Co., Canadian Equip 
ment Sales & Service Co., Ltd., C. W. Cotton Supply 

Co., Franklin Supply Co., Houston Oilfield Material 

RIG AND REEL COMPANY - PESA Co., inc., Industrial Supply Co., iverson Supply 

Co., Midiand Supply Co., inc., Mountain iron and 
Supply Co., Murray-Brooks, inc., The Producers 
Supply & Tool Co., Republic Supply Co., Rodman 
Supply Co., Superior tron Works & Supply Co 
United Supply & Manufacturing Co., Wilson Supply Co 


f Parkersburg-Aetna Cor; 


HOUSTON * TULSA * PARKERSBURG 
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The big advantages of Taper-Lock mounting are now 
available for practically all of your sprocket installations. 
Below is listed the new wide range of types and sizes 
offered by Dodge! 

This important expansion of the Dodge line is the re- 
sult of the enormous popularity of the Taper-Lock idea. 
Taper-Lock Sprockets are modern. Industry likes them 
because they go straight from shelf to shaft without 


machining—saving time. They are “easy on—easy off’*— 
saving work. Their bushings can be re-used, not only in 
replacement sprockets, but in sprockets of different sizes 
and also in Taper-Lock Sheaves, Couplings, Conveyor 
Pulleys. Taper-Lock saves inventory—and money! 

Dodge Taper-Lock Sprockets and Dodge Roller Chain 
are available through your local Dodge Distributor. Call 
him. Or write us for bulletin. 







No Reboring! 
No Keyseating! 
No Waiting! 






@ DOUBLE PITCH CHAIN and SPROCKETS 
Transmission Series (No. 2040 to 2080) and Conveyor Series 
(No. 2040 to 2100). Sprockets to 112 teeth—including, for the 
first time, stock sprockets of 17, 19, 21, 23, 25 and 35 teeth 
made especially for double pitch chain. Introduced by Dodge, 
these sprockets are designed for even distribution of tooth en- 
gagement and absolute accuracy of mesh. Wear is reduced by 
half. Life of chain and sprocket is doubled! 


GE 

= G & PLATE SPROCKETS 

of Mishawaka, Ind. Steel Plate, Type A. No. 35 to 120. Mandrel bore, bored-to- 
size or Taper-Lock. 

& SINGLE STRAND CHAIN and SPROCKETS 


No. 35 to 160. Sprockets to 112 teeth. 


tt dikaae tna aanesie mene & DOUBLE STRAND CHAIN and SPROCKETS 


he can give you valuable help on new, cost-saving 
methods. Look in the white pages of your tele- No. 35-2 to 80-2. Sprockets to | 12 teeth. 


phone directory for “‘Dodge Transmissioneer.”’ 





ee STANDARD ATTACHMENTS 
ALL TO ASA STANDARDS 





DODGE MANUFACTURING CORPORATION, 7900 Union Street, Mishawaka, Indiana 
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Anti-lock prevents 
relative rotation between 
anchor cage and tubing 
while running 


Re-latch threads prevent 
upper slips from setting 
until ready. 


Long, flexible drag 
springs allow easy 
recovery in case of 
washover. 


Special seal protects 
against fouling from 
sand or scale. 


Internal shoulder creates 
a differential piston 
inside rubber to cause 

a tighter seal. 


Full setting force is 
transmitted to packing 
element through lower 
head. No scrubbing 
action between lower 
slips and casing wall 
during setting stroke. 
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Guiberson | 
permanent completion 


TYPE A 
LABLE PACKER 


runs and sets easily, quickly 


¢ Built-in safety against premature setting 
¢ Set and produce in '/2 tubing trip 
¢ Unequalled rubber seal 





Guiberson Type A Drillable Packer gives you a 
versatile packer for many uses..single or multiple 
zone production, acidizing, pressuring operations, 
water-flooding, testing, corrosion control and many others. 


New safety factors against premature setting are 
provided since the transmitting of drag from tight casing 
or impact from junk is direct to the tubing string. 


The Type A can be set and placed in production 
with only 2 tubing trip. Spacing problems are easier, 
especially when run in combination with a multiple 
zone packer. From rig floor to completion, the 
Type A runs and sets faster than any other 
permanent packer. 


Guiberson superior quality rubber and special 
lead-alloy thimbles compress fully for a leak-proof 
seal. Setting is quick, easy and uncomplicated..may be 
set by wire line. Available in 5” through 75%” sizes 
for 2” or 242” tubing with a full line of stingers and 
accessories. Ask your Guiberson representative 

for a recommended installation or write for full details. 


at 
»¢ 'UIBERSON | 
a Pte | 


GUIBERSON 
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What is more important for efficient, economical drilling and completion 
than your mud and cement programs? 


ARS! ATES LE SO OL BPE NEEL TS 








Rig up for Lower 


and Complain... win DRISCOSE ana DIACEL 


ife 
é 


/ 


Let us give you the benefit of ex- 
perience gained over many years on 
thousands of wells. Drilling muds 
and cement systems are our 
only business. 


Profit from the continuing devel- 
opment work done in our labora- 
tories as well as from the assistance 
of our experienced field engineers. 
Our knowledge of up-to-date tech- 
niques can help you keep drilling 
and completion costs at a minimum. 


For complete details . . . for the 
name and location of the nearest 
Drilling Specialties Company field 
engineer—write or call today. 


Technical Literature 


Driscose . . . The Versatile 
Drilling Mud Additive—Just 
published . . . a complete sur- 
vey on Driscose High-Purity 
Mud Additives. Up-to-date in- **A trademark *Driscose is a trademark for 
formation on the latest mud Sodium Carboxymethylcellulose 
techniques. Write for your copy 
of this bulletin, D-20, today. —— ¢ 
Also, complete DIACEL ce- 


menting literature, data and | DRILLING SPECIALTIES COMPANY 


technical reprints are available. 
Bartlesville, Okiahoma 


> A 
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SIDE VIEW 


WITH THE NEW TRI-Y DIAMOND BIT 


another D&S design advance for faster, deeper drilling 


Again D&S setsthe CHECK THESE PREMIUM FEATURES 
industry pace with = * Reduced diamond concentration allows maximum use 
new TRI-Y design of mechanical energy. 

: : * New design eliminates center... allows it to crush 
diamond bits. In and wash out through large side port — eliminates 
pressure compacted re-grinding center. 
sands and hard  « Minimizes sticking hazard from mud wall cake 


abrasive formations * Permits washing out large pieces of junk iron, 
D&S has proved minimizing that hazard. 


once more that ee 


advance engineering and custom design- 

ss alle iaeee a ead tes and WITH OR CALL Topav! One of our sales en- 
ing give you as er penetration raves gineers will call on you and explain this 
maximum efficiency for less. revolutionary new Diamond Bit. 


INC. | DIAMOND DRILLING EQUIPMENT 


6210 NORTH CENTRAL EXPRESSWAY | DALLAS, TEXAS 
World Wide OFFICES IN ALL PRINCIPAL OlL AREAS 
= Ultra Fine Diamond Equipment for the Oilfield 


local in Know How 
and Service 


FOR FURTHER INFORMATION ON ion 1 ] 
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Wherever there is drilling... 
Rib-Tops are Ist choice in V-belts 


No other V-belt 


Gates Rib-Tops are the ONLY V-belts spe- has ALL these advantages 
cifically designed for mud pumps. Their superior 
design and construction insure longer life... 1. Stabilizing ribbed tops (u.s. Pat. 2548135) 


sts... and down- are exclusive with Gates. They dampen 
much lower belt replacement cost ’ vibration, protect top of belt from dam- 


time is reduced to a minimum. age, keep belt running smoothly over 
Yet Rib-Tops cost no more than ordinary idler-equipped mud pump drives with 
no side whip 
belts of comparable ratings. 
Both Standard and Super Rib-Tops are avail- 2. Flex-Weave Cover (U.S. Pot. 2519590) 
A Gates exclusive: provides greater 


able at your oil field supply house. flexibility with far less stress on fabric. 
Cover wears longer . . . increases belt life 
...More power available to machine. 


Use Super Rib-Top 3. Concave sidewalls 
7 (U.S. Pat. 1813698) 

for Your Toughest Drives nate A 

1) increase belt life. 
With 40% greater horsepower capacity, As belt bends, con- 
a ‘ : ; cave sidewalls be- 
Super Rib-Top easily handles overloads. Fewer come straight, mak- 
belts and narrower sheaves solve space and ing uniform contact 
: with sheave groove 
weight problems. (Fig. 1-A). Uniform 
contact means less 
wear on sides of belt 
...longer belt life. 





The Gates Rubber Company 


4. T h ili 
Denver, Colorado ougher, more resilient cords 


are able to absorb the severe pulsations 
of mud pumps; easily handle peak loads. 


The Mark of TPA-401 


Se 


SS See 
Gates Rib-Top Vulco Rope 


See you in Tulsa, at the LP.E., May 14 to 23, Booths 9 and 10, Texas Buikding 
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LUFKIN 
VA Pe C4 


\ 


a\ 


® Peak Torque — 1,824,000 in. Ib. 

® Stroke — 240 in. maximum 

®@ Polished Rod Capacity — 
62,000 Ib. 


® Overall Height (top of 
stroke) 46’ - 10” 


| OE | 





SEE IT AT THE 
TULSA OIL SHOW 











y |x 


* 


WO 


GAS ENGINES 


® THERE’S NO PUMPING JOB TOO 
BIG OR TOO TOUGH FOR LUFKIN! 


LE 
LUFKIN, TEXAS 


Branch Sales | MOUSTON + NATCHEZ + CORPUS CHRISTI + LAFAYETTE + DALLAS + KILGORE + ODESSA + HOBBS + GREAT BEND + DENVER 
and Service | SHREVEPORT + WICHITA FALLS + LOS ANGELES + BAKERSFIELD + EFFINGHAM + CASPER + OKLAHOMA CITY + SIDNEY + MIDLAND 
FARMINGTON + SEMINOLE « TULSA + WEW YORK + PAMPA + STERLING « MARACAIBO, VENEZUELA + ANACO, VENEZUELA 
SPEED ENCREASERS Lufkin equipment in Canada is handled by 
AND REDUCERS THE LUFKIN MACHINE CO., LTD., 9950 65th Avenue, Edmonton, Alberta, Canada, Regina, Saskatchewan, Canada 


TRAILERS 








In a West Texas Well, 
Magcobar Engineers 
put a film 








Another Well Done with 


AND MAGCOBAR ENGINEERING 
CUT DRILLING COSTS 


You are always sure of getting every cost-cutting advantage with 
Magcobar. Here’s why: The Magcobar Mud Engineer combines a thorough 
knowledge of drilling fluid chemistry with experience in your drilling 
area. This background—plus the top mud lab in the country—gives new 
dimension to the finest and most complete line of drilling mud products. What 
does this mean to you? The highest level of product 


performance to cut your drilling costs. 


uw. fo make 
e Here’s proof of actual savings using Bit Lube (E. P. Additive 
net savings for Mud). The table below shows a drilling cost comparison in the 


Brownfield, Texas, area. The Bit Lube well was drilled for 


of $4.87 per foot $4.87 per foot less than the offset well. 








ROTATING WEIGHT 
INTERVAL HOURS ON BIT 





BIT LUBE-WATER x 4919-7272 





4936-7270 





Total savings in bits, trips, and drilling time was $13,420. 
Bit Lube and emulsifiers cost $1,940; a net saving of $11,480! 


Bit Lube forms a tough protective film to reduce friction and 
to increase bit bearing life under extreme pressure conditions. 
It works best with high weight on the bit and 
fast rotary speed. Bit Lube and Magcobar engineering may be 


the answer to your bearing failures. Magcobay 


Bit Lube is only one of Magcobar’s many answers to the Complete 
problem of high drilling cost, a problem that demands the a ae 
right answers. You'll find that the right products used right 
by Magcobar can cut costs on your next well, too. 


MAGNET COVE BARIUM CORPORATION 


HOUSTON, TEXAS 
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WHELAND PLANETARY HP-16000 SLUSH PUMP 


DUPLEX POWER SLUSH PUMP 734” x 16” 
600 HP at 65 RPM 


U. S. Patent 2,649,988 and 2,717,186. Other patents pending 


a 
WOW/ FOR THE FIRST TIME... Three years in designing, de- 


these proven mechanical principles are applied to veloping and in final field test- 
a slush pump! ing are behind this newest, 


most advanced WHELAND 16” 
@ PLANETARY GEAR SYSTEM PUMP. A folder giving the high- 


with gear cartridge assembled and inserted as a unit. lights of this new pump is yours 


© CROSSHEAD IS A PERFECT CIRCLE for the asking . . . or we can 


. , , ive you current locations so 
thus sta rfectly aligned in every direction. g tee : 
- ey nee Y you can see it in operation. You 


hs @ FLOATING INPUT SHAFT can’t afford to buy any pump in 
ona. cae with unique sheave mounting which lets shaft transmit this size until you've seen this 
Tulse, Okichome == torque load ONLY. new Wheland pump! 


AY 


ROTARY DRILLING MACHINERY 





SEE OUR EXHIBIT 





T H & WwW WH b L A N D Cc fe) M PA N y DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC.— 
Main Office: Wichita Falls, Texas * HOUSTON OIL FIELD MATERIAL 
COMPANY, INC.—Main Office: Houston, Texas * JONES AND 
CHATTANOOGA, TENNESSEE, U.S.A. LAUGHLIN STEEL CORPORATION, SUPPLY DIVISION—Main Office: 
Drawer 2481, Tulsa 2, Oklahoma. 


. DRAW WORKS «+ SLUSH PUMPS ¢ ROTARIES EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION—233 Broad- 
way, New York 7, New York—Broad Street House, London, E. C. 2, 
‘CROWN BLOCKS © TRAVELING BLOCKS » SWIVELS Sate 

















Electrolytic test of “33" coated WECO Union 
—During the test the union was made-up and 
broken-out more than 100 times with a hammer, 
without destroying the electrolytic protection 


CORROSION RESISTANCE! NOW... Any WECO Union 


Unretouched photos of unions subjected to an A Y d | la b | e f u | | y | n S u d ted 


offshore water splash test for several months. } 
Notice the protection afforded by the “33” WECO UNIONS in any 


size or pressure rating are now avail 
coating able, fully insulated, at a very nominal additional cost. Our amazing 

new “33” coating, applied by special process, internally and exter: 
ally, to both subs and wing nut provides high resistance to electré 
lytic action. Completely coated, there is no conductive metal-t 
metal contact between any parts of the union 

33” coating is tough and flexible fully tested im the 
laboratory and field. WECO Unions with “33” coating have bee: 
made-up and broken-out hundreds of times without destroying ele« 
trolytic protection through the union 

In addition to its electrolytic resistance, “33” coating protects 
against the corrosive action of line fluids, external vapors and 
atmospheric conditions in a multitude of services. WECO UNIONS 
vith 33° coating are ideal for offshore installations, refineries, fuc 
storage systems and many other applications requiring internal 
vell as external corrosion protection 

See your WECO representative or visit your supply store f{« 
WECO Unions with “33” coating to protect against electrolyti 
action and corrosion To specify WECO UNIONS with the 
coating, simply add “33” to the figure number of the WECO Union: 


ee ee ag ~~ ol > eae ke he ey "Oo 
RT a SO ghee Rn So el tg TGS 


HOUSTON TExA 


WELL EQUIPMENT MFG. CORP. a) 


MACHINERY AND CHEMICAL € tne 
Es 
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OFFERS MORE THAN \ When the casing is being lowered, the 
scratcher wires swing freely upward 
EFFECTIVE MUD CAKE and do not remove mud cake which 
can plug the annulus and cause dan- 
REMOVAL gerous pressure surge. build-up. 
a 


...Scissors-like operation of the over- 
After reaching the area to be lapped wires—over the full circumfer- 
cemented, the hinged scratcher wires ence of the well bore—effectively 
extend to contact the wall of the hole. removes the mud cake which is circu- 
and when the casing is reciprocated... lated safely out of the hole. 





BAKER OIL TOOLS, INC. 
HOUSTON/LOS ANGELES 
NEW YORK 


Controlled Scratching not only 
means more effective mud cake 


removal for a better cementing 
bond, but protects against de- Baker Wall Scratchers are available in the “Solid- 
structive pressure surges while Ring Type, (Product No. 901-C) which are 


running casing. Baker Scratchers slipped over the casing; and the “Hinge-Lok” 
supplement the pressure-reduc- (Product No. 900-C) which fastens around the 


. casing. Both types can be positioned with either 
Ing performance of Baker FiLL-up Solid or Split-Ring Baker no-weld Stop Rings to 
Equipment, and the superior cen- avoid harmful welding on casing. 

tering action of Baker Casing 

Centralizers, to provide more 5 © 

than a good cement job. = 


The Baker representative, 
and your supply store are 
ready to serve you. 





CORROSION: 
Holes in the 


Oil Industry’s Pockets 


The oil industry pays a staggering sum... about 
2 billion dollars ...every year in the never-ending 
fight against corrosion 


Henry A. Stiff, Jr., Senior Chemical Engineer 


Atlantic Refining Company, Dallas, Texas 


THE DIRECT ANNUAL COST of 
corrosion in the United States for all 
industry has been conservatively esti- 
mated at $5.5 billion. This is a lot of 
money even in these days of inflated 
finances. As a matter of fact, corrosion 
costs rank with government costs as 
one of our major national expenses. 
For example, corrosion costs topped 
the $5 billion the Federal Government 
spent on its agricultural program in 
1957 including the purchase of in- 
numerable pounds of butter, oceans of 
wheat and the administration of the 
entire Department of Agriculture. Cor- 
rosion cost more than the $4.7 billion 
spent in operating our Veterans Admin- 
istration with all its hospitals, insur- 
ance, and other benefits for the men 
who fought our wars. The cost of cor- 
rosion exceeded by 1% times the 
money allocated to Foreign Relief. 


MAINTENANCE 
& REPAIR 


PIPE 


WATER, 6 
TREATMENT ‘Yq 
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While we sent $3.9 billion worth of 
our nation’s gold to our foreign neigh- 
bors, $5.5 billion worth of our steel 
rusted away at home. 


The Rusting Fortune 

Let us examine some of the items in 
the corrosion bill that is annually pre- 
sented to American industry, and ulti- 
mately paid for by John K. Consumer. 
Every year we spend about $2.1 billion 
for paints, coatings and their applica- 
tions. Alloys, galvanizing and plating 
cost us another $1.3 billion while the 
maintenance and repair of operating 
equipment runs to $1.2 billion. The 
repair and replacement of pipe costs 
$.6 billion, and water treatment, in- 
cluding the replacement of boilers and 
heaters, cost another $.3 billion. These 
are the direct costs of corrosion, but 
this figure, as impressive as it is, does 
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not include the many indirect costs 
which in most cases exceed the direct 
costs by a considerable margin 

Related costs. In one instance, cor- 
roded tubing was recently replaced in 
one of the large oil refineries. The cost 
of the replacement was $1500, but an 
additional 72 hours of production was 
lost at $800 an hour. Thus the indirect 
cost of corrosion was $57,600, while 
the direct cost was only $1500. In an 
other instance, a corroded condenser 
in a public utility plant was repaired 
for $2500. As a result the power plant 
had to be shut down for five days and 
power purchased from another source 
at $1000 a day. The cost of the power 
makeup was $5000 while the cost of 
the corroded condenser was only 
$2500 

In the oil industry indirect costs are 
astronomical. When a string of tubing 
in an oil well several miles deep cor- 
rodes and parts, a costly fishing job 
may result. Corrosion of wellhead 
equipment on high-pressure gas wells 
can result in dangerous blowouts. In 
one example a Christmas tree cor 
roded and failed on a high-pressure 
gas well. The Christmas tree cost only 
$3750, but the fire which resulted cost 
over $2 million 

Corrosion is a high cost item in the 
oil business. One authority estimates it 
amounts to about $2 billion or 36 per 
cent of the total corrosion costs of all 
industry. This estimate seems a little 
high, but if we consider again our an 
nual corrosion bill we can see that the 
oil man certainly pays his share 

he first item shows that over $2 bil 
lion was spent on paints and coatings 
Because of the corrosive nature of 
fluids handled in the oil business and 


B-19 





because of the location of producing 
operations in all types of environment 
including salt water, a large share of 
the paint and coating bill is borne by the 
petroleum industry. Likewise, metallic 
alloys find much use in the oil business 
and we bear a large share of the $1.3 
billion spent in this category. Our un- 
derground pipe maintenance and re- 
placement bill makes up a considerable 
portion of $.6 billion spent for this 
item and we also contribute substan- 
tially to the $1.2 billion spent for the 
repair and maintenance of operating 
equipment, which includes our re- 
fineries and transportation facilities. 

The production, handling and dis- 
posal of salt water is also a big prob- 
lem in the oil business, and this ac- 
counts for a good part of the $.3 billion 
spent on corrosion in this category. 
From this it can be seen that while cor- 
rosion is not the exclusive burden of 
the oil man, he is at least called upon 
to contribute substantially to its annual 
cost. And in addition to the direct 
costs, the indirect costs of the petro- 
leum industry are particularly high. 
Over design of equipment is standard 
procedure due to the risk involved. 
Shut-ins and fishing jobs are extremely 
costly, and fires and blowouts are a 
constant danger. 


Industry-wide problem. All sections 
of the petroleum industry are suscep- 
tible to corrosion problems. In explora- 
tion there are hundreds of thousands 
of dollars worth of delicate instruments 
which are frequently exposed to severe 
environmental conditions. 

In drilling operations, corrosion and 
stress cracking of the drill stem may 
cause heavy losses, and the indirect 
cost is high, as costly fishing opera- 
tions and loss of holes can quickly run 
into considerable money. 

The pipeliner asks for trouble the 
moment he puts pipe into the ground 
and has to take elaborate precautions 
to prevent corrosion leaks which could 
result in loss of product, fires, or ex- 
plosion 

In refining operations, natural gaso- 
line, petrochemicals and sour crudes, 
together with the high temperatures 
and pressures involved, make corrosion 
a big problem and increases greatly 
the risk of fire and explosion. 

In marine operations, salt water and 
air team up to corrode tankers and 
barges, and in marketing, the storage 
and service facilities must be protected 
inside and out against chemical and 
atmospheric corrosion. 

Leaks around a gasoline storage tank 
can not only result in serious loss of 
material but can be very dangerous 
fire hazards as well. 

In the producing department, how- 
ever, the oil man faces his greatest 
corrosion problem. His equipment 
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consists mainly of oil wells containing 
miles of pipe, some of it extending as 
much as 20,000 ft into the earth. Every 
inch of this pipe is potentially subject 
to corrosion. Within the wells and on 
the surface are expensive pumps which 
can be wrecked by corrosion. Sucker 
rods extend thousands of feet into the 
holes and are subject to alternate ten- 
sile and compressive stresses. Fluids 
handled are often extremely corrosive. 

Gas pressure can run as high as 
10,000 to 15,000 psi. Failure of a valve 
or wellhead connection may cause an 
expensive blowout or fire with result- 
ing losses of millions of dollars. Off- 
shore operations have caused corrosion 
costs to soar. The effect of the winds, 
of the salt water and the weather has 
caused a tremendous increase in cor- 
rosion problems. One authority esti- 
mates that over $2 million annually is 
spent for paint alone on the offshore 
platforms in the Gulf Coast. 


Definition of corrosion. Perhaps a 
good definition of corrosion is in order. 
There are a number of definitions in 
literature, but the most widely accepted 
is that sponsored by the 
Electrochemical Society 
of New York. This states 
that “corrosion is the 
destruction of a metal by 
a chemical or electro- 
chemical reaction with its 
environment.” Corrosion 


the method of controlling it. 

Fortunately, this is not as difficult as 
it sounds. If it were, there probably 
would be fewer engineers in the cor- 
rosion business or fewer corrosion 
engineers in business. There are 
methods of recognizing corrosion, of 
determining its extent and, to a cer- 
tain degree, predicting how much it is 
going to cost in the future. None of 
these methods is perfect but a lot of 
them work. 

The oil well is the fundamental unit 
of petroleum production. It is not only 
the most expensive unit in this phase of 
operations, but it is located where most 
of the costly corrosion problems occur. 
The mere fact that corrosion is taking 
place two miles beneath the earth’s sur- 
face naturally adds considerably to the 
cost of doing something about it. There- 
fore, most of this discussion about cor- 
rosion in the oil business (which we 
have already limited to producing 
operations) will be further confined to 
corrosion in oil wells. 


Well history. The first method to be 
considered for recognizing corrosion is 
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is an electrochemical re- 





action and takes place 
because of the flow of 
electricity between an 
anodic area (or anode) 
on a piece of metal and a 
cathodically charged area 
(or cathode). The metal 
goes into solution at the 
anode and hydrogen gas 
is evolved at the cathode. 

A little less technical is 
the reservoir engineer's definition of 
corrosion. He states that “corrosion is 
a process of nature designed to increase 
the horizontal permeability of the cas- 
ing.” 


Determining Corrosion Damage 

The first corrosion problem that the 
petroleum engineer faces in the oil 
business is that of recognizing corro- 
sion. He must not only be able to de- 
termine whether or not corrosion is 
taking place in certain installations, 
but he must also be able to determine 
its probable extent, how much it has 
cost in the past and how much it is 
going to cost in the future. If the well 
has not yet been drilled, he has to de- 
termine how much corrosion is likely 
to take place and how much the cost 
is going to be. He has to do all of these 
things before he even considers the 
type of corrosion which is involved or 


the study of the well itself, or the “well 
history.” Since the oil well is the fun- 
damental unit in producing operations, 
most oil companies keep rather com- 
plete records on their wells. If a well 
has been in operation for a consider- 
able time, it is usually possible for an 
alert engineer to detect trends which 
indicate unduly heavy replacement 
costs due to corrosion. He must be 
able to distinguish corrosion costs from 
costs that are due to failure of equip- 
ment from some other cause. Unfor- 
tunately, this distinction is not always 
clear, but by diligent study of the well 
history and proper evaluation of sup- 
plemental data together with a lot of 
“alertness”, it is often possible to make 
a good estimate of future corrosion 
costs. 

When well histories are not available, 
the engineer frequently can use field 
histories to estimate the corrosion costs. 
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Often his company does not begin to 
exploit its holdings until development 
of a particular area is well advanced. 
In such cases, the engineer has to rely 
upon experience of other operators in 
the field. This is where contacts become 
important and is literally a case of not 
what you know but who you know. 
For this reason, cultivation of “recipro- 
cal trading arrangements” insofar as 
corrosion information is concerned 
pays off handsomely for everyone. 

To this end the technical societies, 
such as the National Association of 
Corrosion Engineers and the American 
Petroleum Institute, contribute a good 
deal of time and effort. Both the engi- 
neer and his company usually cooper- 
ate in these efforts to the fullest extent 
of their facilities. 


Visual observation. In addition to a 
study of well records, the engineer can 
learn a lot by visual observation. By 
periodically inspecting the Christmas 
tree fittings, meter runs, flow lines, 
chokes, valves, etc., valuable evidence 
in defining the corrosion of a well can 
be obtained, particularly during the 
early stages of an attack. 

In condensate wells, the well choke is 
often subject to corrosion, and is 
usually readily accessible for examina- 
tion. An irregular surface attack is 
typical of the so-called “mesa” type of 
corrosion. Here a hard enamel-like sur- 
face film retards the corrosion in some 
spots while the absence of such film 
allows it to proceed in others. 

On pumping wells the sucker rods, 
particularly the couplings, give valu- 
able indications of corrosion. They can 
be examined when the rods are pulled 


and the extent of the corrosive attack 
can be readily seen. 

Very often it is possible to cut into 
a joint of the tubing, so that the loca- 
tion of pits and various other mani- 
festations of corrosion can be deter- 
mined. The pitting which frequently 
occurs on the tubing in sweet oil wells 
is due to the build up of scale deposits. 
The area beneath the scale becomes 
anodic with respect to the surrounding 
surface, a current flows, and corrosion 
results. “Ringworm” corrosion occurs 
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at the tubing upsets as a result of fail- 
ure to relieve internal strains by proper 
heat treatment. The “strain” areas 
being different in metallurgical struc- 
ture become anodic with respect to the 
rest of the tubing and corrosion takes 
place. 

Although the data yielded by visual 
inspection often indicate severe corro- 
sive attack, the absence of corrosion in 
surface equipment is not always an in- 
dication of a lack of corrosion in the 
well. It is not uncommon for severe 


corrosion to be present in the sub- 
surface equipment where no surface 
attack is detectable. Therefore, visual 
examination should always be supple- 
mented by other methods. 


Coupon test. In addition to studying 
the well histories and inspecting the 
equipment, the engineer can make cer- 
tain tests which indicate the probable 
extent of the corrosion. One of the 
oldest and best known of these tests is 
the coupon. Small metal plates, usu- 
ally cut from mild steel, are weighed 
and exposed to the well fluids for a 
period of about a month. They are then 
cleaned of corrosion products and re- 


weighed. The difference in weight gives 
loss of metal due to corrosion. In order 
to compare the results of coupon tests, 
the data are usually expressed in terms 
of inches penetration per year. The 
“IPY,” as it is called, is equal to the 
weight of metal removed divided by the 
product of the density of the metal 
times the area of the coupon times the 
years of exposure. 

In gas wells, coupon data seem to 
correlate especially well with the cor- 
rosion history. In one survey where 


the coupons had about .01 IPY, the 
well histories all showed evidence of 
corrosive attack, and equipment re- 
placements were frequent. In wells 
which required less frequent replace- 
ment, the average coupon corrosion 
rate was .005 IPY. In wells showing no 
history of corrosion damage, the cou- 
pons indicated a corrosive attack of 
less than .0O1 IPY. 


Electrical “corrosimeter.” An elabo- 
ration of the coupon system has re- 
cently been developed. This is called 
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the electrical resistance or “corrosi- 
meter” method. A wire probe, placed 
in the corrosive environment, is con- 
nected to a “bridge” circuit so that the 
electrical resistance of the insulated 
side of the probe can be balanced 
against resistance of the uninsulated 
side. Corrosion of the exposed wire 
leads to a decrease in the cross sec- 
tional area, and therefore an increase 
in resistance. By exposing both halves 
of the probe to the same conditions, 
temperature effects are minimized and 
an indication of the corrosive condi- 
tions can be obtained. 

The electrical resistance method has 
several advantages. By using a wire of 
small diameter, the sensitivity of the 
measurement can be greatly increased, 
and an indication of the corrosion rate 
can be obtained in a much shorter time 
than by using a coupon. Another ad- 
vantage is that curves showing the cor- 
rosion rate can be plotted without re- 
moving the probe from the environ- 
ment. This is of particular advantage 
in studying the formation of films where 
the corrosive rate is high at the start 
but gradually decreased as the protec- 
tive film is built up. 

Tubing calipers. Tubing calipers pro- 
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vide a very useful tool for determining 
the extent of corrosion, especially since 
they can be used in wells under pres- 
sure. These instruments operate by re- 
cording the movement of feelers which 
bear against the inner surface of the 
tubing. A chart results from which it 
is relatively a simple matter to estimate 
the extent of corrosion. Pits, general 
corrosion, and so-called “ringworm” 
corrosion can be determined. If the 
history of the tubing is known, caliper 
surveys taken at periodic intervals make 
it possible to make a good prediction of 
the life of the tubing. 


Chemical analysis of fluids. Another 
method upon which estimates of cor- 
rosion costs can be based is the chemi- 
cal analysis of the well fluids. Since 
steel is generally used for tubing in oil 
wells, the iron content of the produced 
fluids indicates the amount of iron 
lost from the tubing due to corrosion. 
However, iron is frequently a normal 
constituent of formation water, so it 
is often necessary to establish a base 
line iron content which denotes the 
level at which corrosion is at a mini- 
mum. When this base line is exceeded, 
corrosion is taking place 

In a study of a number of gas wells 
it was found that the average iron con- 
tent of the corrosive wells was two or 
three times larger than that of the non- 
corrosive installations. As a rule of 
thumb water from non-corrosive wells 
usually contains less than 50 parts per 
million iron while that from corrosive 
wells is over 50. An important deter- 
mining factor, however, is the amount 
of water produced. The concentration 
of iron naturally becomes less as the 
well produces more water. For this 
reason, iron contents are frequently 
evaluated in terms of pounds of iron 
lost per day instead of parts per million 

Formerly, it was believed that all the 
iron in well fluids was present in the 
water phase. Recent investigations, 
however, have shown that organic iron 
compounds are frequently present in 
the oil phase. For this reason, reliance 
on the iron content of the water alone 
eften leads to erroneous conclusions. 
If total iron content of produced fluids 
is known and fluid production is 
known, then total iron loss can be more 
accurately calculated and a better esti- 
mate of the corrosive condition in the 
wells can be obtained. 

The operating conditions of the well 
often furnish strong indications of cor- 
rosion. Presence of hydrogen sulfide or 
carbon dioxide in well gas generally 
denotes that corrosion will take place. 
Excessive amounts of free carbon di- 
oxide and organic acids in the water 
also predispose wells to corrosion. The 
oil-water ratio, the rate of production, 
and the method of production are also 
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important factors which have a bear- 
ing on whether a well will corrode. 

In gas condensate wells, the principle 
cause of corrosion is carbon dioxide 
which dissolves in produced water to 
form carbonic acid. Probably the most 
significant corrosion factor in conden- 
sate wells is the partial pressure of the 
carbon dioxide in the gas. It will be 
recalled that a gas exerts a partial pres- 
sure equal to its percentage concentra- 
tion times the total pressure of the gas 
mixture. Thus in a well containing | 
percent carbon dioxide at 1000 psi, the 
CO, has a partial pressure of 10 Ib per 
sq in. A partial pressure of less than 
10 psi generally causes no corrosion 
Below 30 psi it is significant 

In general, the conditions necessary 
for potentially corrosive gas condensate 
wells have been fairly well worked out. 
If a gas condensate well falls into one 
or more of the following categories, 
there is a good possibility that it will 
be corrosive 


Depth greater than 5000 ft 


Bottom-hole temperature in 
excess of 160 F 


A bottom-hole pressure in 
excess of 1500 psi. 


Production rate in excess of 
2 MM cu ft per day. 


Carbon dioxide partial pressure 
greater than 30 psi. 


A pH of less than 5.5 in the 


wellhead water. 


Electrical measurement. Since cor- 
rosion is an electrochemical phenom- 
enon, there are naturally electrical 
methods which at least give an indica- 
tion of the probable extent of corro- 
sion. These are nearly all used to meas- 
ure external corrosion on buried pipe, 
such as in pipelines, but to some extent 
are also used to measure external casing 
corrosion in oil wells. 

One of these methods involves meas- 
uring the potential difference between 


PIPE POTENTIAL 


VOLTS 


Cu-CuS0O4 
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the pipe and a copper-copper sulfate 
electrode in contact with the ground. 
It is frequently used to measure the 
efficiency of cathodic protection where 
a potential more positive than —.85 
volts on the pipe indicates conditions 
favorable to corrosion. 

Another interesting method is the so- 
called “potential profile” survey. In 
this method a tool is lowered into the 
well and the electrical potential meas- 
ured between points 25 ft apart on the 
interior wall of the casing. In accord- 
ance with our definition, areas where 
corrosion is taking place will be anodic 
with respect to the rest of the casing 
Thus by measuring the potential differ- 
ence between the two points over the 
entire length of casing, a “potential 
profile’ can be obtained from which 
an estimate of corrosive conditions of 
the casing can be made. 

When the engineer has made his esti- 
mate of the extent of corrosion and 
calculated its probable costs, his job 
is only half done. The hardest part is 
yet to come. He must now try to select 
some way of controlling the problem 
which is cheaper than the corrosion 
itself. The difference between the cost 
of the uncontrolled corrosion and the 
amount spent on its control constitutes 
the economic justification for his job 
There is no general method of control- 
ling corrosion that will prove satisfac- 
tory for all installations. Each method 
has to be selected and evaluated on 
its merits in relation to a particular in- 
stallation in order to obtain satisfactory 
results 


Control of Corrosion 

Materials selection. The most funda- 
mental method of controlling corrosion 
is to use materials which resist the cor 
rosive attack. Certain alloys are resis- 
tant to various types of corrosion. For 
example, high chromium and high 
nickel steel alloys are effective where 
no salt water is produced. This type 
of alloy, however, seems highly suscep- 
tible to salt water attack and in general 
cannot be used when the well is pro- 
ducing salt water. The heat treatment 
to which an alloy was 
subjected is also very im- 
portant, as this, to a great 
extent, determines its 
hardness 

If the metal is too hard 
it may be susceptible to 
stress cracking, which al- 
though not strictly corro- 
sive in nature, is some- 
what related. In this type 
of attack, hydrogen 
evolved from acid solu- 








tions penetrates the metal 
and causes embrittlement, 
then cracking results 
when the metal is sub- 
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jected to stresses which are below the 
normal yield point. Stress cracking Is 
one of the problems now frequently 
being encountered in high pressure, 
high temperature gas wells and a great 
deal of metallurgical study is being 
done in trying to control it. 


Protective coatings. Another corro- 
sion control method is the use of pro- 
tective coatings. Everyone is familiar 
with the various metallic types of coat- 
ings, such as galvanizing, nickel plating, 
chrome plating, etc. Most of these, with 
the possible exception of galvanizing, 
have not been too effective in oil field 
use, largely because of the cost. Gal- 
vanizing is frequently used on surface 
equipment such as tanks, etc., but it 
finds very little application in the hole. 
The same is true of most of the other 
inorganic coatings such as cements and 
ceramics. Cement lined surface pipe is 
sometimes used in water disposal op- 
erations and occasionally ceramic or 
glass coated installations can be found 

The majority of the coatings used 
in the oil industry are of the organic 
type such as paints or plastics. In the 
last few years, plastics such as phe- 
nolics and epoxys have been used to 
coat tubing. The interior surface of the 
tubing is coated with a thermo-setting 
resin at the factory and then baked. 
Such a coating often offers a satisfac- 
tory solution to a corrosion problem 
which cannot be handled effectively by 
other methods. The baked phenolic 
type plastic is extremely hard and re- 
sistant to abrasion, but it is fairly brittle 
and somewhat susceptible to alkali at- 
tack. The baked epoxy resins on the 
other hand are more resistant to alkali 
and less brittle, but being softer they 
do not resist abrasion as well. 

In recent years a number of dual 
coatings have appeared. Usually these 
consist of several layers of baked phe- 
nolic which are then overlaid with lay- 
ers of baked epoxy. This combines the 
more favorable properties of both 
resins. 

A new plastic, polyurethane, has re- 


cently made its appearance as a coat- 


ing and seems to offer some promise. 
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Wrapping and coating the exterior 
surface of the pipe with asphalts, tar, 
and epoxy compounds find application 
in pipeline work, but due to the diffi- 
culty of running the strings, has not 
so far been used extensively in the 
holes. Paints of all sorts are commonly 
used on the surface but find very little 
application in the hole. 


Chemical inhibitors. Inhibitors are 
organic compounds which form a 
temporary film on the surface of a 
metal and insulate it from corrosive 
environment. Two difficulties are in- 
herent in the use of inhibitors. One of 
these is the selection of the best inhibi- 
tor for use in a particular environment, 
and a second is getting the inhibitor to 
where it is needed. 

A great deal of time and effort has 
been devoted to the evaluation of in- 
hibitors in the oil industry. In general, 
the methods used can be divided into 
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tion 


two classes—the static and the 
dynamic. The most common static 
method is to place a weighted steel 
coupon in a flask containing salt wate! 
to which air and hydrogen sulfide or 
carbon dioxide have been added. After 
exposure for several days, the coupon 
is removed, cleaned and weighed and 
the “IPY” calculated by the method 
previously given. At the same time, 
duplicate flasks containing varying con 
centrations of inhibitor are also run 
From these data the percentage of pro- 
tection afforded by the inhibitor can 
be estimated. 

Conditions in the well, however, are 
seldom static. In addition to fluid move- 
ment, pressure and temperature also 
affect the corrosion rate and high tem- 
peratures and pressures are frequently 
encountered. For this reason, various 
dynamic tests have been devised: Most 
of these are modifications of the flask 
coupon method to which some system 
of controlling the temperature and 
pressure is provided together with the 
means of agitating the fluid. 

One of the more recent dynamic 
inhibitor tests consists of a cylinder 
within which a constant temperature 
can be maintained. Steel containers are 
secured into holes in the cylinder, and 
pressure can be applied if the situation 
indicates. Instead of a coupon, a cor- 
rosimeter probe is built into each con- 
tuiner so that measurements of the cor- 
rosive condition can be made without 
unsealing the container or removing it 
trom the hole. On this equipment the 
temperature, pressure and corrosive 
fluid can be made analogous to those 
encountered in the well, and data can 
be secured upon which a suitable in 
hibitor can be selected 


Cathodic protection. Another meth 
od of controlling corrosion is the use 
of cathodic protection. As stated in our 
definition, corrosion is an electrochemi- 
cal phenomenon. If we connect a piece 
of iron and a piece of copper through 
a wire and place these metals in a salt 
solution, the iron will corrode due to 
the electro-chemical reaction which 
takes place. Molecules of iron dissolve 
and go into the salt solution leaving 
electrons behind. These electrons travel 
through the wire to the copper plate 
Positive hydrogen ions in the water mi- 
grate to the copper where they pick up 
electrons and pass off as hydrogen gas 
The copper plate, then, is the cathode 
and the iron plate the anode. Loss of 
metal takes place from the anode while 
a build-up of decomposition product 
from the electrolyte solution occurs on 
the cathode. 

Anodic and cathodic areas are al 
ways present when the corrosion proc 
ess IS Occurring, even in the case of a 
single metal. For example, if zinc is 
placed in hydrochloric acid, the hydro 
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gen bubbles which form on the surface 
indicate cathodic areas. Zinc ions pass 
into the solution from the anodic areas 
in the immediate vicinity. 

An interesting experiment consists 
of placing an iron nail in a gel contain- 
ing sodium chloride, phenolphthalein, 
and potassium ferricyanide. After a 
short time a pink zone develops around 
the shank of the nail because it is 
cathodic and the hydrogen ions which 
collect there react to the phenolphtha- 
lein. Blue areas developed around the 
cold worked head which is the point 
where the iron goes into solution from 
the anode and reacts with the ferricy- 
anide. 

Cathodic protection is a method 
whereby the metal to be protected is 
made the cathode with respect to an 
external anode. In this way any cor- 
rosion which takes place occurs on the 
“sacrificial” anode and the metal itself 
is protected. If a piece of zinc con- 
nected to the nail is placed in the gel, 
the blue areas will no longer form 
around the nail. The entire surface of 
the nail is rendered cathodic and is 
thus protected from corrosion. 

Cathodic protection in actual prac- 
tice consists of impressing a negative 
current on the metal to be protected. 
This may be done by generating such a 
current with a zinc or magnesium an- 
ode as in the case of the nail, or by 
applying direct current from an exter- 
nal source. Zinc and magnesium are 
the so-called sacrificial anodes most 
frequently used where the material to 
be protected is in direct contact with 
water, such as in the case of boats, 
barges, and offshore platforms. The 
common magnesium rod in a water 
heater is a sacrificial anode. Applied 
current is most frequently used in pipe- 
lines, oil well casings, and in other 
installations where large areas have to 
be protected. 

In summation, we have seen that 
corrosion is an electrochemical proc- 
ess by which a metal is destroyed in 
reaction with environment. The first 
step in its control is to recognize it and 
determine its economic extent. In the 
production end of the oil business the 
probable economic extent of corrosion 
can be estimated by studying the well 
records, field histories and test data, 
and serving equipment. 

Corrosion may be visualized as a 
lot of holes in the pockets of every op- 
erator in the oil business. Through 
these holes are lost millions of dollars 
every year which otherwise might have 
gone to our employees, stockholders 
and customers. The situation is not 
hopeless, however, for the engineer 
with training and experience in cor- 
rosion control can patch up many of 
these holes and keep his company’s 
profits from flowing away. x“** 
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Elected Southern District AP! Production Chairman, Albert i. Vittner, Jr., left, The California 
Company, New Orleans, is congratulated by retiring chairman, Roy A. Bobo, Phillips Petroleum 
Company, Houston, who was named chairman of the District Advisory Committee. District vice- 
chairmen persent at the meeting held March 25-27 in New Orleans were from left, Paul Clinken- 
beard, Dowell division of Dow Chemical Company, Shreveport, Ark-La-Tex area; W. J. Green, 
Delta lron Works, Incorporated, Houma, southern Louisiana; J. J. Harper, Lane-Wells Company, 
Victoria, south central Texas; and Thomas Pennington, Humble Oil & Refining Company, Hous- 
ton, Texas, Gulf Coast. Other district officers named but not shown were: Walter Kalteyer, Hunt 
Drilling Company, Corpus Christi, southwest Texas; Carl A. Kinney, Atlantic Refining Company 
Lafayette, southwest Louisiana; Jack Robbins, Skinner Corporation, San Antonio, Balcones area; 
J. C. Brown, Sun Oil Company, Sullivan City, Texas, Rio Grande Valley area; Earl White, Mus- 
tang Drilling Corporation, Tyler, east Texas; and R. A. Buschman, Field Drilling Company, San 


Antonio, secretary-treasurer. 


Highlights ... Southern District 
API Meeting in New Orleans 


WARM sunshine and beautiful flowers 
made New Orleans a most pleasant 
meeting place for the 825 registrants 
attending this meeting March 25-27. 
Nearly all those in attendance were 
optimistic about the possibilities of in- 
creased activity in 1959. There was 
much concern, however, about the 
problems presented by low allowables, 
increased costs and governmental in- 
terference. 

H. C. Teasdel, president, The Cali- 
fornia Company, made a plea for 
higher allowables for offshore wells to 
bring this important producing area 
back into profitable operation. He also 
stressed safety of operations but called 
for care in setting up safety rules and 
regulations. Safety regulations should 
not make unreasonable demands that 
actually do not add anything to safe 
operation but which add measurably to 
the cost of this already too expensive 
operation. 

Jerome M. Alper, Washington at- 
torney, gravely warned of the grow- 
ing control of natural gas by the gov- 
ernment via application of utility and 
utility-type regulation. Damage to the 
natural gas industry in recent years 
from governmental interference will 
probably never be fully evaluated or 
overestimated. 

L. E. Fitzjarrald, manager of pro- 
duction for the Phillips Petroleum 
Company, Bartlesville, Oklahoma, pre- 


sented an excellent paper entitled 
“Ways and Means of Achieving Econ- 
omy in Drilling and Production Oper- 
ations.” It was very comprehensive in 
scope covering drilling, well spacing, 
multiple completions and commingling, 
unitization, automation, standardiza- 
tion, corrosion, safety and public re- 
lations. Many other subjects were also 
touched upon and the paper is highly 
recommended for all personnel. 

Fitzjarrald emphasized that reward- 
ing individual accomplishment is still 
possible. He made a number of excel- 
lent suggestions which everyone should 
continually review for a maximum use 
of his most valuable possession... 
time. Unless a company has competent 
people there will not be wise planning, 
or effective use of existing and new 
equipment. People are a company’s 
most valuable asset Fitzjarrald empha- 
sizes and he closes with the reminder 
that “There’s no limit to the good a 
man can do if he doesn’t care who 
gets the credit.” 

Widespread interest in the many ex- 
cellent papers presented was evidenced 
by the substantial group remaining 
through even the last paper presented. 
The Southern District officers and pro- 
gram committee personnel are to be 
highly congratulated on their excellent 
program and convention planning 
which resulted in an enjoyable meeting 
for all in attendance. x**e 
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Efficiency and Economy Will Result From... 


Engimeered Hydraulic 


Fracture Treatments 


Part 2, Conclusion 


The equation for calculating fracture areas is reduced to 


Davis D. Hunt and 


Horace R. Crawford 
The Western Company, Midland, Texas 


THUS FAR, an equation has been presented for calculating 
the area of fracture resulting from a treatment. This equa- 
tion was found to include a coefficient C. This coefficient 
was a measure of the flow resistance of fluid which leaked 
out of the formation during the treatment. It related the 
differences in reservoirs and the differences in fracturing 
fluids to the area equation 

It is seen that, depending on the circumstances, C may 
take any of three forms. Each of these forms describes a 
separate mechanism tending to retard leak-off. In an actual 
treatment, each of these mechanisms operates to a greater 
or lesser extent. Any frac fluid has some viscosity, so the C, 


graphical and nomographic solutions showing the effect 
of each variable on relative efficiency and economy 


mechanism helps retard leak-off even with a very slightly 
viscous fluid such as water. The reservoir always contains 
only slightly compressible fluid, thus the C,;, mechanism 
always contributes. Many oils have some wall-building effect, 
even without an additive, so the C;,, mechanism is usually 
present to some degree 

The segregation of treatment fluids in the discussion is 
based on this fact: One of these mechanisms will always be 
more effective than either of the other two. For a given 
case, the most effective one is considered to be the controlling 
mechanism. The most effective mechanism is the one which 
gives the lowest rate of leak-off; that is, the one which gives 





NOMOGRAM FOR FRACTURE AREA AND FRACTURING EFFICIENCY 
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W 
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FIG. 5. Nomogram for determination of fracture area and 
fracturing efficiency involves the coefficient C, treatment fluid volume 
injection rate, and fracture clearance. Fracturing efficiency is an inter- 
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FIG. 6. Plot of fracturing efficiency against its function. This graph 
presents fracture volume as a percentage of treatment volume, for 
combinations of the four variables in the function 


the lowest C value. Inus, the lowest C value which can be 
calculated is the one used in determining the fracture area. 

It is apparent from the foregoing statement that any calcu- 
lation of fracture area by this method will be conservative 
to some degree since in any case two of the mechanisms 
have, in effect, been neglected. The calculation always gives 
a minimum fracture area, 

lo review, when a viscous fracturing fluid is used, C,; will 
normally be the controlling mechanism. When water or 
lease oil without additives is used, C,, will normally be 
controlling. When a fluid loss additive is used, C;;, should 
be expected to control the leak-off rate. Of course, excep 
tions may be found to any of these three statements. In 
any case of doubt, simply calculate as many of the C values 
as necessary and select the lowest as the controlling 


mechanism 


Calculation of Fracture Area from Nomogram 

Having determined the lowest C value, it is now possible 
to calculate the fracture area which may be obtained with 
the particular fluid. This is easily done by applying the vari- 
ables of coefficient, fluid volume, injection rate, and frac- 
ture clearance to the nomogram illustrated in Fig. 5. It 
should be noted that the variables of volume and fracture 
clearance appear twice in the nomographic solution. Care 
should be taken to apply the same values for these two 
variables in each case. 

It was stated earlier that it will usually be necessary to 
assume a fracture clearance, W. On the nomogram, 0.2 in 
is indicated as the normal value of this variable. This is 
the value believed to be most nearly representative of a 
majority of wells. Higher or lower values may be taken if 
sufficient justification exists. 

The fact that a fracture may have a different clearance 
from the 0.2-in. assumed value is not so serious as it may 
first appear. The primary concern is really with the relative 
effectiveness of various combinations of fluids, volumes 
and rates. As long as the assumed fracture clearance is 
within range of the true value, satisfactory appraisals can 
be made of the other variables 

The same sort of argument can be applied to the calcula 
tion of the coefficients, also. Here are included certain reser- 
voir data about which there is usually some degree of doubt. 
But since relative values are really being sought, valuable 
results can still be obtained in spite of this uncertainty. 

It was mentioned above that a technique was available 
for including spurt loss encountered with many fluid loss 
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additives into the calculations. Examination of the area 
nomogram, Fig. 5, will reveal this technique graphically. 
he line for the variable, W, which appears twice in the 
nomogram, has a dual scale of cc spurt loss, with the 0 cc 
point at a W value of 0.2 in. 

Mathematical basis for this scaling is quite simple. The 
experimentally determined spurt loss is taken into the calcu- 
lations as an assumed equivalent increase in fracture width, 
W. The charted scale, of course, assumes a filter medium 
area of 22.8 sq cm and a true fracture clearance of 0.2-in 
If necessary, the scale may be adjusted for other values of 
these two factors. 


Calculation of Fracturing Treatment Efficiency 
Note that one of the intermediate lines on the fracture 
area nomogram is labeled Efficiency, as a percentage. This 
intermediate answer in the nomographic solution is ac- 
tually the percentage of the fracturing fluid remaining in 
the fracture at the end of the treatment. The physical worth 
of the treatment, i.e., the area of fracture created, of course 
requires completion of the solution. However, this effi- 
ciency term is a measure of the worth of the treatment 
combination in terms of fracture per unit volume of fluid 
A plot of fracturing efficiency versus its function, 
2C\/rV 
WwW 
is defined by the equation: 


" js presented in Fig. 6. Fracturing efficiency 


Volume of fluid pumped 
Width of fracture 


Area of fracture = Efficiency 


Fracture Area Charts 
Graphical representations, Fig. 7 and 8, have been made 
for two selected values of the coefficient, C. On these graphs 





D. D. Hunt H. R. Crawford 

Davis D. Hunt is a chemical engineer in the Research and 
Development Department of The Western Company, in 
Dallas, Texas. He received a B.A. degree in chemistry in 
1955 from the Rice Institute in Houston, Texas, and joined 
Western at that time, After serving in various field opera- 
tions and staff positions, he entered research work in 1957 
In this capacity he is engaged in research and engineering 
projects associated with several phases of the well servicing 


industry. 


Horace R. Crawford is a research associate for The 
Western Company at Midland, Texas. He received a B.S 
degree from Texas Technological College in 1949. He 
received M.S. and Ph.D. degrees in chemical engineering 
from the University of Texas where he also taught mathe- 
matics. During the Korean conflict, he was an instructor in 
the Far East Command Radiological Defense school. He 
worked for Sun Oil Company for more than two years 
variously as an engine operator, gas tester, plant chemist 
junior petroleum engineer, and gas engineeer. He is a mem- 


her of the AIChE, AIME, and Sigma X1. 
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FIG. 7 (above) and FIG. 8 (below) are graphical representa- 
tions for two selected values of the coefficient C. Fracture clearance 
W., is taken in both charts as 0.2 in. Injection rate is on the left-hand 
scale, various treatment volumes are represented by the curves in the 


y 


the fracture clearance, W, is taken as 0.2-in. On each chart 
injection rate is plotted vertically with the scale at the left 
hand side. Within the body of the chart is a series of lines 
representing various treatment volumes. The resultant frac- 
ture area in thousands of square feet is plotted at the base 
of the chart. Such a chart permits immediate comparison 
of different combinations of volume and rate, so long as 
the same C is maintained — so long as the same fluid and 


reservoir are being considered. 


Determination of Sand Quantities 

On each fracture area chart, there is a scale of total 
quantity of sand coincident with the fracture area scale 
his scale is calculated on the basis of approximately 0.55 Ib 
of sand per sq ft of 0.2-in. fracture. In other terms, this is 
a quantity of 4.4 lb of sand per gal of fracture volume 
created. This is the quantity which best available evidence 
shows to be optimum for the majority of wells. It is believed 
that, in general, the use of greater quantities of sand ts not 
justified by the increased cost. Actually, the optimum 
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body of the chart, and fracture area is plotted at the bottom of the 
chert. A parallel scale gives normal sand quantities for treatments of 
the indicated areal extent 


FRACTURE AREA CHART 


C*=200x 1075 


amount of sand will vary somewhat with well depth, for- 
mation, etc. Hence, this figure should always be weighed 
in the light of experience 

Experience, of course, should be translated by calculation 
into terms of pounds of sand injected against area created 
If such analysis shows the charted quantity of sand to be 
either too high or too low for best results, it should then 
be adjusted accordingly. 

The charted sand quantities will result in an average sand 
bed thickness of approximately 0.07-in. in a 0.2-in. fracture 
Thus, should it be considered feasible and desirable to inject 
a calculated 100 percent of fracture volume of sand, the 
charted values may be multiplied by a factor of 2.5 to 3 


CONTROL OF FACTORS AFFECTING AREA 
Review of Development 
Che foregoing study enumerates the variables or factors 
which determine the area created by a fracture treatment 
It develops an equation computing this area. It shows that 
this equation includes a coefficient C, which relates the dif 
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ferences in reservoirs and in treatment fluids. It shows that, 
depending on the circumstances, C may best be defined by 
one of three equations. These equations are developed, and 
nomographic solutions are applied to them. The calculated 
value of C is then applied to a nomographic solution to 
determine fracture area. The intermediate answer of treat- 
ment efficiency is noted. Graphical charts of area as a func- 
tion of selected values of C are also presented. With the 
fracture area thus determined, this is applied as a basis for 
determining an optimum quantity of sand for a particular 
treatment. 


Controllable Variables 

A consideration of all the variables will show that there 
are only three which are subject to control. These are the 
fluid to be used, expressed as C; injection rate; and treat- 
ment volume. The relative importance of these variables 
should be considered. 

Examination of the area charts will show injection rate 
to be particularly important in three ranges. These are the 
low ranges of rate, high ranges of C, and high ranges of 
volume. Increasing rate from 10 to 20 bbl per min makes a 
very noticeable increase in fracture area. Further rate in- 
creases give progressively less additional area. When fluids 
are used yielding a high C value, high rates may be neces- 
sary to achieve satisfactory results. Likewise, when large 
volumes of fluids are contemplated, high rates contribute 
greatly to area created. 

Increase in treatment volume is most effective with a 
fluid of low coefficient. Also, it is most effective in the 
low volume range. Each additional 5000 gal produces less 
additional area than the previous. 

Comparison of two or more area charts reveals the im- 
portance of the factor C. Decreasing C by one unit may be 
equivalent to increasing volume by 10,000 or 15,000 gal, or 
increasing rate by 10 or 20 bbl per min. There can easily be 
a difference of 5 to 10-fold in fracture area, depending on 
the fluid used. 

Ihe change in fracturing efficiency, therefore in fracture 
area, with the combined variables of coefficient, volume, 
rate, and fracture width, is graphically illustrated in Fig. 6. 
rhe effect of any one of the variables on efficiency and on 
area may be calculated from the nomogram in Fig. 5. 


Designing for Economy 

In all calculations of treatment design, economic factors 
must be considered. Here is presented an excellent basis for 
doing this. Two possible treatments which give the same 
fracture area may in general be considered equally good. 
It is a simple matter to estimate the cost of each, and select 
that combination of rate, volume and fluid which does the 
job at least cost. By the same token, if two different treat- 
ments cost the same, but one gives twice the fracture extent, 
then it is twice as efficient in terms of thousands of square 
feet per dollar. This is the real value of the technique 
engineering for efficiency and economy 
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Giant Bit 
Strikes Air 


AIR IS NOT THE COMMODITY oil men ordinarily prefer 
to find at the bottom of a hole. But in this business, anything 
can happen! Thus, when Terminal Drilling Company pushed 
a 46-in. bit 1432 ft into desert floor without striking oil or 
gas or too much water, the client — Phillips Petroleum 
Company — was well pleased! 

In this case, the hole had to be a duster because it was 
to be a ventilation shaft to serve one of Phillips’ uranium 
mines in the Ambrosia Lake Mining District near Grants, 
New Mexico. This 1432-footer and its 930-ft smaller 
brother, serving another Phillips mine, also may be used as 
emergency escape hatches. 

According to Bob Woodruff, Terminal’s manager of field 
operations, the 46-in. bit, followed by two 46-in. reamers, 
did a good job of straightening and reaming the hole so 
that casing could be run without difficulty. 

Since all the mud had to come out of the shaft before 
the miners opened their end, Terminal made and installed 
special centralizers on the tubing while swabbing the hole 
clean. Drilling also required construction of special spider, 
slips, and casing clamps. 

To enable the drillers to unscrew the mammoth bit and 
reamers from the drill stem, a mud-tight door was installed 
in the riser of the 48-in. conductor pipe. When the bit was 
pulled, a special box was inserted through the door and 
the bit was then lowered to rest on this box while the 
drillers worked on it. 

The shaft was drilled in stages: 15-in. pilot holes, 26-in., 
36-in. and 46-in. Two 742 by 14-in. pumps maintained cir- 
culation through the bit. Drill pipe was 5 9/16-in. and three 
8-in. by 40-ft drill collars were employed. Casing was 36-in. 
diameter, with wall tapered from % in. at the top to 1 in. 
at the bottom. 


This 46-in. bit and two of the 46-in. reamers at right were used by 
Terminal Drilling Company to complete two ventilation shafts to 
uranium mines in the Ambrosia Lake District of New Mexico. Clarence 
Leathers, Grant Oil Tool Company chief engineer, stands between the 
two mammoth tools. 
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Multi-million dollar stakes in... 


The Paradox Gamble. 
Will lt Pay Off? 


i, 


Robert L. Burch 


Central Bank and Trust Company 
Denver, Colorado 


WITHIN THE PAST FEW YEARS, 
the Paradox Basin of the Four Corners 
region has undergone a phenomenal 
change in economic status. This once 
unwanted, submarginal land was gen- 
erously awarded to the Navajo and 
Ute Indians for reservations where they 
could continue their simple living and 
at the same time release more “valu- 
able” lands to their white successors. 
Little did anyone realize that this very 
region was destined to rank among the 
outstanding uraniferous and _petrolif- 
erous discovery areas in the recent de- 
velopment of the Rocky Mountain re- 
gion’s mineral wealth. 

This investigation was made to give 
some insight as to the total amount 
of capital expended by the oil in- 
dustry alone in the area. These expen- 
ditures have brought forth such im- 
portant discoveries as Aneth, McElmo 
Creek, Big Flat, and others which 
opened the Paradox Basin to national 
attention. The breakdowns presented 
are broad and generalizations frequent, 
but the expense figures which have 
resulted can serve as an aid in budget- 
ing proposed expenditures and in 
justifying past capital outlays for in- 
dividual situations. 

Extracted by the author from a thesis sub- 
mitted to the University of Colorado graduate 


school in partial fulfillment of the requirements 
for the degree Master of Science 
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The Paradox Basin continues to attract 


investors who have, from 1908 to 1958, put 
up more than $341,000,000 against difficult 


odds ...some of which are still unknown 


First Activity in 1891 

The Paradox Basin has enjoyed a 
national reputation in oil circles only 
since 1954 or 1955, but its history is 
much longer and much less spectac- 
ular than most oil men realize. In 
studying the history of the region, it 
was of interest to find that the first at- 
tempt at location of oil occurred in 
the northern portion of the Paradox 
Basin in 1891, when a test well was 
drilled by Bamberger and Millis. This 
1000-ft test was unsuccessful, but ini- 
tiated the area to the oil industry and 
at the same time initiated the oil indus- 
try to the general pattern of disappoint- 
ments which were to plague the industry 
for over half a century. 

In the adoption of an acceptable 
boundary for this economic study, it 
was realized that an exact peripheral 
boundary for a major geologic basin 
is virtually impossible to establish in 
the absence of concentrated subsurface 
data obtained by extensive drilling and 
related correlation work. However, 
with the current limited well control 
in the peripheral area of the basin, the 
so-called Paradox evaporite sequence 
seemed a relatively reliable horizon 
and Fig. | shows its approximate areal 
extent as used for this study. In ad- 
dition, the major neighboring physio 
graphic boundaries are indicated. This 
northwest-southeast trending basin as 
outlined, covers approximately 21,000 
square miles or 13,445,000 acres 

This study is divided into four time 
periods: 1908 to 1920; 1920 to 1940; 
1940 to 1950; and 1950 to a cut-off 
date of January 1, 1958. Each period 
is treated for capital expenditures ap- 
propriate to an overall picture of the 
economic status of the Paradox Basin 


1908 TO 1920 
Record keeping in all phases of oil 
exploration and development was poor 


during the early 1900's, but from the 
available figures, a reasonable picture 
of the drilling activity has been as- 
sembled for this period. A sum of 
only 33 tests were drilled to 500 ft or 
deeper, and 21 of these reached Penn- 
sylvanian sediments. The total foot 
age drilled was only 36,124 or an aver- 
age of 1100 ft. Using a somewhat ten 
uous, but reasonable estimate of $18 
per ft for total drilling cost estimates, 
a total capital outlay of only $660,000 
would be expected. 

During this period of development, 
exploration and leasing costs were vir- 
tually non-existant, by modern stand- 
ards, and are not considered in this 
study. 


Strike at Mexican Hat 

In 1908, E. L. Goodridge made the 
singular discovery of oil in the basin 
at the old Mexican Hat field. This 
brought considerable interest to the 
area, but the best available data indi 
cates total cumulative production at 
only about 50,000 bbl of Pennsylvan- 
ian crude, all of which was consumed 
locally. 

Summarizing, the oil industry's capi 
tal expenditures for the period from in 
itial discovery to 1920 can be estimated 
as 
Exploration Cost 
Leasing Cost 
Drilling Cost 
Marketing Cost 


Negligible 
Negligible 
$660,000 

Negligible 


1920 TO 1940 


This intermediate period of develop- 
ment was singularly disappointing for 
the oil industry. Numerous surface 
features were known from published 
government mapping projects, and the 
anticlinal theory of oil accumulation 
proved in other Rocky 
Mountain areas, but no oil discoveries 


was being 


blessed the Paradox Basin during this 
20-year interval 
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FIG. |. Extent of the Paradox Basin for the purpose of this study was taken to correspond to the 
so-called Paradox evaporite sequence. Map also shows neighboring physiographic boundaries. 


20 Years — 75 Wells 

Surface mapping was conducted on 
a minor scale, and for cost purposes, 
an estimate of $500 in exploration ex 
penses for each wildcat test drilled to 
better than 500 ft throughout the basin 
was used. Similarly, an arbitrary $1000 
total leasing expense figure per test 
was used. The drilling history for this 
period indicates only 75 test wells for 
a total of some 203,950 ft of dry hole 
Thus it is apparent that expenses were 
beginning to climb as the average depth 
increased to 2720. Of the 75 tests, only 
49 penetrated Pennsylvanian sedi 
ments and nine of these tested Missis- 
sippian and deeper strata. Again, using 
the $18 per ft, total drilling expenses 
tor the 20 years would amount to $3,- 
750,000 

Summarizing, the oil industry's capi- 
tal expenditures for the period from 
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1920 to 1940 can be broken down into 
these estimates: 
Exploration Costs $37,500 
$75,000 
$3.750.000 


Leasing Costs 
Drilling Costs 


Iherefore, the approximate total ex- 
pense to the oil industry for this pe 
riod was $3,863,000 which was offset 
by no production or proved reserves 


of oil or gas 


1940 TO 1950 


This decade marked the beginning 
of the modern development of the oil 
potential of the Paradox Basin. Explo- 
ration practices developed and proved 
in other areas were introduced. In ad- 
dition to expanding surface parties, the 
seismograph, gravity and magnetom- 


eter surveys began operation along the 
more readily accessible roads and trails. 
These highly complex operations added 
considerable expense to the industry. 
lo arrive at cost estimates, some 
assumptions were of necessity made 
For surface work figures, a conserva- 
tive estimate of 130 crew-months for 
the 10 years was made based upon the 
number of major operators who drilled 
at least two Pennsylvanian tests each, 
and a field season of six months per 
year. With monthly expenses of 
from $1500 to $1800, an industry sur- 
face work expense figure of approxi- 
mately $220,000 was arrived at. From 
scouting records, it was further deter- 
mined that a total of 47.8 seismograph 
crew-months were logged in the Para- 
dox Basin as outlined for this study 
over the 10-year period. At a low $20,- 
QOO per crew-month, this would 
amount to $956,000. Similarly, 43.5 
crew months of gravity-meter work and 
18.2 crew-months of magnetometer 
mapping were recorded, and at $3750 
and $3000 per crew-month respec- 
tively, additional expenses of about 
$165,000 and $55,000 resulted. 


Rotary Drill Introduced 

The drilling history was altered by 
the introduction of the rotary drill, 
and for this 10-year period 74 wildcat 
tests were drilled to an average of 4400 
ft. Of these, 47 tested Pennsylvanian 
strata, and 10 went on to test Missis- 
sippian and deeper potential horizons 
The total footage drilled was 325,854 
ft of which almost 2600 ft were core 
samples. In addition, 65 drillstem tests 
were attempted. 

In explanation of drilling costs from 
1940 to the present, the following 
method presented the most reasonable 
and generally justifiable cost per well. 
Each test was considered separately 
and compared, based on the number 
of days on location, coring and test 
ing, total depth, wildcat or pool desig- 
nation, etc., with known costs for 
nearby tests. In all, the actual costs 
to the respective operators were known 
for 39 wildcat tests throughout the 
Paradox Basin and 31 development 
wells in the Aneth and McElmo fields. 
Actual costs vary with different opera- 
tors, but it was believed that this gave a 
more accurate cost figure than accept- 
ing “industry average cost figures” for 
Four Corners wildcat and pool drilling 
costs. 

Using the procedure outlined for 
the 74 tests drilled to 500 ft or deeper, 
the total estimated expense of drill- 
ing for the period was $7,965,000 or 
about $24.50 per ft a reasonable 
figure in view of the coring, testing, 
and lack of available repair and sup- 
ply requirements. 

Leasing expenses remained minor 
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in view of the absence of significant 
discoveries, and estimating $1600 ex- 
pense per location (3200 acres at $0.50 
per acre), total expenses to the in- 
dustry amounted to a little over $120,- 
000 for this period. 

By 1950 the well-density figure had 
been increased to one test for each 115 
square miles, and the past 10 years 
had brought forth many encouraging 
shows and greatly increased the knowl- 
edge of the basin’s geology. Due pri- 
marily to these encouraging signs, 
many major companies became in- 
terested in the area and the trend was 
set for greater exploration. 

Expressed in tabular form, the in- 
dustry expenses for the 1940 to 1950 
interval are 


Exploration Cost Leasing 

Seismic $956.000 Cost 

Surface 220,000 Total 

165.000 

§5.000 Drilling 
Cost 


Total $1,396,000 Total 


$120,000 
Gravity 
Magnetic 


$7.965.000 


Therefore, the approximate total 
capital expense to the oil industry for 
this decade was $9,500,000 with only 
encouraging signs and a few marginal 
type discoveries to show for the time 
and expenses incurred 


1950 TO 1958 

The preceding data from 1908 to 
1950 were incorporated into this study 
to illustrate that the recent successes 
in the Paradox Basin were not without 
many years of expensive dry holes and 
bitter disappointments. In a_ similar 
manner, they tend to emphasize the 
very rapid expansion of interest by the 
oil industry for the area in comparison 
with the capital expenditures poured 
into the basin in the past eight years. 

To make more clear the study of 
expenses for this period, it is conven- 
ient to break the costs into the follow- 
ing generalized headings: Geology, 
Drilling, Leasing, Marketing, and Mis- 
cellaneous Cost Data. It should be 
borne in mind that where factual in- 
formation was available to the author 
it was used. Where estimates were of 
necessity used, a definite effort was 
made to keep them conservative and 
all such estimates were discussed with 
several men actively working within 
the area of investigation before in- 
corporation into this research. 


Geology 

The previous decade pointed the way 
toward large capital expenditures in 
all phases of exploration geology. Ac- 
companying the major oil companies 
to the area were the most advanced 
technological procedures for prospect- 
ing. However, modernization did not 
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FIG. 2. Seismograph and gravity activity in the Paradox Basin from 1947 through 1957 


push out the old standby, surface ge- 
ology. Outcrop studies became even 
more important as it became apparent 
that the key to Pennsylvanian accumu- 
lations of oil and gas was as much 
stratigraphic in nature as structural. 
The mobility of surface parties makes 
it difficult to estimate crew-months of 


activity, but it was assumed that the 
typical major company working the 
Paradox Basin kept two parties out 
each six-month mapping season. From 
an average of 12 major operators work- 
ing from offices established during this 


eight years in Durango, Colorado, 
alone, over 1150 crew-months of sur- 
face work were accumulated. With 
total expenses running close to $2000 
per crew-month in this area, this phase 
of exploration cost would amount to 
approximately $2,304,000. This figure 
does not include the additional crew- 
months of parties operating from home 
offices in Farmington, Salt Lake, Den 
ver, and other areas outside the basin 
proper, and is thus very conservative 
Photogeology. Introduced during the 
1950's as an exploration tool by most 
of the active operators in the Paradox 
Basin was photogeology mapping. This 
method of mapping is the study and 
evaluation of aerial photographs to ob 
tain structural information over wide 
or inaccessible areas in a relatively 
short period of time. It is particularly 
adaptable to the angular topography 
and excellent exposures typical of the 
area. Properly utilized and with oc- 


casional ground checks, photo map 
ping can be used early in an explora 
tion program to determine areas for 
more detailed study 

Photo mapping ts typically con 
tracted or occasionally done by photo 
sections in the larger companies, and 
the total cost is figured at about $6 
per square mile of coverage. One photo 
consultant conservatively estimated 
that the industry coverage within the 
21,000 square mile basin would amount 
to 120,000 square miles. This effective 
but inexpensive phase of exploration 
would thus account for only about 
$720,000 of capital expertise to the in- 
dustry. 

Beginning in the late 1940's, the 
number of seismograph parties operat 
ing within the Paradox Basin increased 
sporadically. From the Oil Scouts’ As- 
sociation data, the crew-months varied 
from 17.3 in 1948 to 14.1 in 1950 to 
a high of 251.4 in 1957. In all, a total 
of 692 seismic crew-months were 
logged for the eight years under con 
sideration. From the same source, 189 
crew-months of gravity work were in 
dicated 

One of the major operators in the 
area estimates costs for seismic and 
gravity parties in the area as $30,000 
and $5000 per crew-month respec 
tively. At these rates the industry spent 
$20,760,000 for seismic work and 
$946,000 for gravity surveys. During 
the peak of activity in 1957, the in 
dustry was spending $625,000 per 
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month for seismic information alone. 
Fig. 2 is the graphic presentation of 
both seismic and gravity activity for 
the eight-year interval. 
Analysis of data. Increased drilling ac- 
tivity brought forth a wealth of sub- 
surface information for analysis by all 
who were actively interested in the 
Four Corners area. Any estimate of 
time and personnel so engaged would 
be highly tenuous, but a conservative 
estimate would be two geologists from 
the typical company working full time 
on stratigraphic or structural correla- 
tions. Again using the average of 12 
Durango offices only, there would have 
been some 24 men at about $550 per 
month working on subsurface studies 
Over the eight-year period, their sal- 
aries alone would amount to $1,267- 
000 

Thus you see that in simply geology 
and its related studies, the oil industry 
in only eight years has spent approxi- 
mately $26,000,000. This in itself is 
enough to arouse serious consideration, 
but is relatively small compared to 
other phases of capital expenditures in 
the area. 


Drilling 

Considerable time and effort went 
into the accumulation of a complete 
drilling history for the Paradox Basin 
as outlined for this study. With the 
excellent cooperation of the Scouting 
Department of the Western Division 
of The Carter Oil Company, a list of 
some 730 tests over 500 ft deep drilled 
from 1908 to 1958 was made. 

As previously explained, the esti- 
mated cost figure for each test from 
1940 to 1958 was arrived at by com- 
paring the individual situations for 
each test as carried on the scouting 
data with known total costs for nearby 
tests. It would be impossible to repro- 
duce the complete drilling history tab- 
ulations, but Table | presents the total 
picture of the Paradox Basin drilling 
since the Mexican Hat discovery in 
1908 up to 1958. 

Although Table | is self explanatory, 
since almost 87 percent of the total 
cost was concentrated from 1950 to 
1958, a further breakdown is neces- 
sary. Two basic classifications were 
used for more detailed study. Wildcat 
or exploration tests and pool or de- 
velopment wells were grouped and 
there were 303 and 245 respectively. 
In wildcat footage, the cost per foot 
varied from a low of $24.20 per ft in 
1956 to $67.50 per ft in 1952. This 
last figure indicates how misleading an 
averaging procedure can be. 
$1,500,000 Duster. In 1952 only eight 
wildcat tests were drilled, but one deep 
one cost the operator over $1,500,000 
before the location was abandoned. 
This should tend to remind the opera- 


B-32 


TABLE 1. Paradox Basin Drilling History Summary — 1908 to 1958. 


Mississip- 
pian or 
deeper 

tests 


Pennsyl- 
Total Shallow vanian 
tests tests tests 
3) 12 21 0 


1908 to 1920 ; 
75 26 4) 


1920 to 1940 
108 } 61 
1940 to 1950 74 l 47 


182 5 108 


1950 to 1958 548 iSO 


Industry Total 730 I 444 


*Number of Cores 228 
**Number of Cores 2,423 


** Total 2,651 


3,076,503 


3,642,424 77,596*** 1258 


Drill Cost 

Coring stem Fstimated per 

footage tests cost foot 
$18 30 
18.50 


Total 

footage 
$6,124 0 0 $ 

203,943 0 0 


660,000 
3,750,000 


4,410,000 
7,965,000 


240,067 0 0 
325,854 2,535° 65 24.40 
12,375,000 
80,054,000 


2,535 65 


75,061** 1193 


565,921 
26.00 


$92,429,000 $25.40 
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FIG. 3. Distribution of investments in the Paradox Basin. Costs during period from 1950 to 1958 
represent approximately 96 percent of total expenditures made by the industry. 


tor of a proposed drilling program that 
no test of a true wildcat nature can 
be considered “average” until it is sat- 
isfactorily completed. The wildcat den- 
sity figure dropped from only one test 
per 114 square miles in 1950 to one 
in 44.5 square miles by the close of 
1957. For actual Pennsylvanian wild- 
cat tests since 1940 for the 21,000 
square mile basin, the figure is only 
one for each 69 square miles. This fig- 
ure is an excellent indication of the 
vast area as yet unproved within the 


Paradox Basin by the modern drill bit. 

A total of 23 discoveries of varying 
importance were logged in the 1950 to 
1958 period. They ranged from mar- 
ginal shallow gas discoveries in south- 
western Colorado to the significant 
Shell Oil Desert Creek discovery in 
1954 which triggered major activity. 
The really convincing test was The 
Texas Company No 1-C Navajo Aneth 
discovery which was completed in Feb- 
ruary 1956, for an initial potential of 
1704 bbl of 43-gravity oil per day from 
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Pennsylvanian strata — a significant 
discovery in any area. 

Also important was the 1957 Pure 
Oil Mississippian discovery at Big Flat 
which gives multiple pay prospects to 
a former “one shot” area. From 1956 
on, discoveries in the southeastern cor- 
ner of Utah became the rule rather 
than the exception and justification for 
the long unrewarded confidence in the 
area began to be realized. 

Average cost per ft. The 245 develop- 
ment wells, primarily in the Aneth area, 
cost an estimated $34,091,000 against 
$45,963,000 for the 303 wildcat tests. 
On an eight-year basis, the typical wild- 
cat total cost per foot was approxi- 
mately $27.50 to total depth and for 
development wells completed to the 
storage tanks, approximately $24.30 
per ft. These figures can be used as 
guides for prospective pool or wildcat 
drilling programs in the Paradox Basin. 

Combining the expenses of the 548 
tests drilled from 1950 to 1958, it is 
startling to see that a total capital ex- 
penditure figure for the oil industry 
for drilling expenses alone would 
amount to slightly over $80,000,000. 
This figure underlines the confidence 
placed in the as yet unknown ultimate 
potential of the Paradox Basin in re- 
cent years. 


Leasing 

The 13,445,000 acres of land as out- 

lined for this study are currently esti- 
mated to be about 90 percent under 
lease or option. Within the four-state 
area the following approximate land 
breakdown was used, based on avail- 
able land status maps: 9,545,000 acres 
of federal land; 1,350,000 acres of fee 
land; 875,000 acres of state property; 
and 1,675,000 acres of Indian lands. 
To check specifically each type of acre- 
age, leasing terms, etc., would be be- 
yond the scope of this research, but 
the following estimates are based on 
data from several interviews with men 
who have dealt with land problems in 
the basin for years. 
Indian lands bonus. Bonus payments 
to the various Indian tribes are on 
record and, including up through only 
the first of four multi-million dollar 
sealed-bid Navajo sales in late 1957, 
in the Colorado and Utah portions of 
the basin over $53,760,000 in bonuses 
have been paid on Indian lands alone. 
It is further estimated that an addi- 
tional $1,000,000 has been paid on 
Arizona and New Mexico Indian lands 
within the basin as outlined. Bids on 
these sales range from a few dollars 
per acre to the all-time high for the 
area of $4308 per acre. 

The high bonus payments are di- 
rectly attributable to the very encour- 
aging discoveries and the unknown po- 
tential of the area. Individual bids vary 


THE PETROLEUM ENGINEER, May, 1959 


widely, and the complete cooperation 
of exploration, production, and land 
sections is essential to obtain a figure 
which is justifiable and yet still has a 
chance of being high bid. These high 
bonus payments have naturally re- 
stricted most of the activity in south- 
eastern Utah to the major operators. 

The remaining acreage in the Para- 
dox Basin presents a more difficult 
problem when attempting to arrive at 
a total bonus payment. Wide variations 
are to be expected, but during the past 
few years a typical leasing price for 
both federal and state acreage would 
be $5 per acre and from $2 to $6 per 
acre for fee property. Using these fig- 
ures, bonus payments above the Indian 
receipts would amount to about $48,- 





Robert L. Burch was born and educated 
in Colorado, graduating from the Colo- 
rado School of Mines in 1952 with the 
degree of geological engineer. Upon 
graduation, he went to work with the 
Murphy Corporation, doing geological 
work in Montana. His association with 
this company was interrupted for 20 
months when he served with the U. S. 
Army Engineers as survey platoon 
leader in the Philippine Islands. 

In September, 1956, he returned to 
the University of Colorado to begin 
graduate work in business management 
and finance. He chose the Paradox 
Basin for an industry cost study as the 
subject of his thesis for the Master of 
Science degree. Upon completion of 
his graduate studies, he accepted a po- 
sition with The Central Bank and Trust 
Company of Denver, Colorado, in the 
Oil and Gas Department. 





025,000 for federal and state and $2,- 
152,000 for fee properties. Therefore, 
a reasonable total leasing expenditure 
for the oil industry from 1950 to 1958 
would be approximately $105,000,000. 


Marketing 

Disposition of crude oil from the 
Paradox Basin was not a problem for 
the first 46 years of its development 
However, with the major discoveries 
in the Aneth area, the problem became 
acute. No operator likes to shut in 
production for lack of a market, with 
the resulting delay on the return of 
his capital. In the Four Corners area, 
it was obvious that the local market 
could absorb but a fraction of the 
potential uncovered, and early mar- 
keting attempts by long and costly 


trucking and rail transportation to dis- 
tant refineries were excessively expen- 
sive and wholly inadequate. 
Pipelines biggest cost. The industry 
had three choices: West to California 
refineries; southeast to the Gulf facil- 
ities; or a local refining build-up. After 
much calculating and market analysis, 
plans for two major pipelines from the 
area were announced. The Four Cor- 
ners pipeline was to be a 16-in., 675- 
mile, ultimate capacity 160,000 bbl- 
per-day line to Los Angeles at an es- 
timated capital outlay of $50,000,000 
Shortly afterward, The Texas Com 
pany outlined a 16-in., 515-mile, ulti- 
mate capacity 84,000 bbl-per-day 
line to tie in with lines to the Gulf 
Coast at an estimated capital cost of 
$25,000,000 

This combined total of $75,000,000 
represents the largest unit expenses in 
curred by the oil industry in the explor- 
ation and exploitation of the Paradox 
Basin. It also indicates the confidence 
of major interest holders in the basin 
of its potential. The announcements of 
a ready market for crude also had a 
marked effect upon expansion of 
exploration and development plans 
throughout the basin. 


Miscellaneous Cost Data 

The four major categories discussed 
thus far are those most familiar to the 
typical operator. However, this is not 
the whole story. There are many “hid- 
den costs” which can be very signifi- 
cant to an overall study, and also to 
companies operating or planning oper- 
ations in any area of interest. 
State survey. For example, in the early 
1950's Shell Oil Company had sev- 
eral areas in southeastern Utah which 
they felt held considerable promise 
after extensive seismic work. However, 
the area was largely unsurveyed and 
Shell, as principal contributor, ad- 
vanced some $200,000 to the Bureau 
of Land Management in Utah to have 
the area surveyed. This was to avoid 
costly litigation over lease ownership 
of valuable acreage in future Indian 
sales 
Field trips. Another example of hidden 
expenses in the development of an 
area is in geological field trips. Al- 
though relatively inexpensive — only 
about $30,000 for the Paradox Basin 
proper they play a very important 
part in the dissemination of informa- 
tion on surface and subsurface studies 
lo disregard this expense would make 
little difference to the overall picture, 
but field trips are valuable aids to any 
exploration program where an inter- 
play of information and ideas may lead 
to important discoveries 
Overhead. Overhead is an ever present 
cost to the oil industry regardless of 
the size of an operator or the area 
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TABLE 2. 1908 - 1958 Expenditures. 


Drilling 
27.0% 
660,000 
3,750,000 
7,965,000 
80,054,000 


Ge logy 
& 0, 
1908-1920 
1920-1940 $ 
1940-1950 
1950-1958 


Negligible $ 
37,000 
1,394,000 
25,997,000 


1908-1958 $27,428,000 $92,429,000 


(See Fig 


being worked. It would be a monumen 
tal task to get an accurate breakdown 
of office space, housing projects, dis 
tribution of employee time to various 
geologic studies, and the distribution 
of management effort to the phases 
of planning, budgeting, and co-ordi- 
nating activities for the Paradox Basin 
It is especially true of this area because 
of its remote location and national im- 
portance such that offices throughout 
the Western States are devoting time 
and money to its study. However, by 
borrowing from a national study made 
in 1952 by H. L. Struth, it was found 
that the overhead figure for exploration 
and development in the oil industry was 
5.6 percent of the total capital expen- 
ditures. As this figure represents the 
average of a very large sample, it 
should prove satisfactory for estimat- 
ing overhead costs based upon the capi- 
tal expenses outlined thus far. 

The total capital expenditures for the 
oil industry from 1950 to 1958 amount 
to approximately $286,218,000. With 
this base for calculation, the imputed 
overhead expenses chargeable to the 
Paradox Basin development for the 
same period amounted to $16,979,000 
Capital. The capital expenditures for 
the eight-year period thus total a stag- 
gering $303,197,000. But this sum of 
money must be bought and paid for 
just like all other supplies for opera- 
tions. The assumption commonly made 
by oil operators is that future produc- 
tion will be adequate to pay off debts, 
provide a reasonable return on the 
original investments, and provide risk 
capital for further ventures. However, 
until such production becomes a real- 
ity, the cost of capital is a relentless 
problem 

The cumulative production through 
1957 for some 12 producing oil fields 
in the Paradox Basin was just over 
2,250,000 bbl of crude and would be 
of little assistance in paying off the 
$303,000,000 thus far invested. There- 
fore, the final “hidden cost” to the oil 
industry would be the cost of capital 
to finance a $300,000,000 venture 
Assuming that the major portion of 
this total came during 1955, 1956, and 
1957 for simplicity, it will follow 
that the debt was approximately 
$100,000,000 for each of the three 
years. Further, assuming an absolute 
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Leasing 

0) 9, 
3,000 
75,000 
120,000 


Marketing Miscellaneous 
22.07% 12.1% 
663,000 
3,862,000 
9.479.000 
$27,197,000 


Negligible 
Negligible 
Negligible 
$41 209,000 


Negligible 
Negligible 
Negligible 
$75,000,000 
$41,209,000 


$75,000,000 $341,201,000 


3 for graphic presentation of overall data.) 


minimum effective cost of capital in 
the money markets to substantial oil 
companies during this period to be 
4 percent annually, the imputed 
charges were approximately $4,000,- 
000 in 1955, $8,000,000 in 1956, and 
$12,000,000 in 1957 

The cost of capital will continue 
until marketing facilities provide the 
income to pay off the original invest- 
ments, but those companies not fortu- 
nate enough to discover and own pro- 
ducing properties within the Paradox 
Basin must look to some other source 
of income to offset previous expenses 

Thus we see that the total capital 
expense to the oil industry for the eight 
years of intensified search for oil in the 
basin from 1950 to 1958 was over 
$327,000,000. In retrospect, this amaz 
ing figure is broken down roughly into 
these categories and percentages: Ge- 
ology and related phases, 7.9 percent; 
drilling, 24.4 percent; leasing, 32.2 per- 
cent; marketing, 22.9 percent; and 
and 


miscellaneous, overhead, cost of 


capital, 12.6 percent 


CONCLUSIONS 


This economic analysis was under- 
taken to determine how much 
capital has required to bring 
about the discoveries which have placed 
the Paradox Basin in the enviable po- 
sition it currently enjoys in oil circles 
Table 2 the 1908 to 1958 
expenditures 

These $341,200,000 odd dollars 
have brought forth as yet unknown 
ultimate reserves, but it is sufficient to 
point out that the operators of the two 
16-in. pipelines to distant markets from 
the Paradox Basin oil fields have in- 
vested $75,000,000 in direct anticipa- 
tion of extensive production. However, 
it has not been the success of any one 
exploration tool or production tech- 
nique, but rather the combined efforts 
of all phases of the oil industry's pros- 
pecting and development operations 
which have hung on through many lean 
years to achieve the current successes. 

The next 5 to 10 years should see 
continued efforts throughout the Para 
dox Basin bring forth additional re- 
serves and pipeline production to more 
than justify the huge gamble with 
Mother Nature in the quest for wealth 
from the elusive “black gold.” * * * 


just 
been 


shows 


Western Hemisphere 
Logging Anniversary 


THE NUMBER 216 LaROSA is one 
of many wells that pump oil on the 
Bolivar Coast of Lake Maracaibo in 
Venezuela. The well stands as a mute 
salute to an idea that helped revolution- 
ize the oil finding industry. For Schlum- 
berger ran the first electric log in the 
Western Hemisphere on LaRosa No 
216. 

rhe initial survey was made for the 
Shell Company on March 6, 1929. It 
consisted of a single resistivity curve 
made by plotting the readings every 
meter in the hole. Schlumberger Su- 
renco, S.A. took cognizance of the mile- 
stone recently with a series of celebra- 
tions culminating with the unveiling of 
a bronze plaque at the well site 
which reads, “On March 6, 1929, on 
The Shell Company’s Well R-216, 
Schlumberger ran the first electric log 
on the American Continent.” 

Among those participating in the oc- 
casion were Robert D. Ford, Schlum- 
berger Surenco president; Maurice 
Schlumberger, member of The Schlum- 
berger Limited Board and brother of 
the company founders; Dr. Eloy An- 
zola, board member of Schlumberger 
Surenco 

An old friend came to see LaRosa 
No. 216 and take part in the ceremo- 
nies. He is Jacinto Briceno, the 
Venezuelan employee with the longest 
service with Schlumberger Surenco 
Senor Briceno was a Shell helper on the 
rig that drilled LaRosa No. 216 and 
was present when that first log was run 
30 years ago. He joined Schlumberger 
months after the well 


José 


Surenco a few 
was completed 

The log was run on the Venezuelan 
well about six months before a log was 


accomplished in the United States 


Maurice Schlumberger, left, brother of 
the Schlumberger Well Surveying Corpora- 
tion founders, chats with Sefior Jacinto José 
Bricefio at ceremonies marking the 30th an 
niversary of the first electric log in the 
Western Hemisphere. 
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_HYDRIL SAFE 


above-ground 

No blowout prevention control program is better than the power 
available to operate it, and HYDRIL AUTOMATIC PUMP ACCUMULATORS 
made to match Hydril Blowout Preventers, assure safety in any 
control system by providing a constant, instantly available source of 
hydraulic power to actuate hydraulically operated blowout prevention 
equipment. Choice of engine or motor driven units, in a wide range 
of hydraulic storage capacities 

To take dangerous vibration out of rotary hose, HyDRIL PULSATION 
DAMPENER absorbs surge at the reciprocating mud pump... saves 
possible injuries to drilling crew saves damage to costly equipment 

All drilling fluids—abrasive or not—are handled with equal ease by 
HYDRIL TYPE “K” NON-LUBRICATED BALL PLUG VALVES- New patented 
compressible port seal is the secret of seep-proof shutoff, continued easy 
operation. Hydril Ball Plug Valves always work on the first try... 
can’t stick or freeze require minimum maintenance to 


stay in perfect working order. 


im-the-cellar 

HYDRIL BLOWOUT PREVENTERS successfully contain dangerous 
downhole pressures while permitting various sized members of the 
drill string to pass in and out of the hole will actually pack off the 
open hole in complete safety! 

Type “GK” for high-pressure wells, “MSP-2000” for low and 


medium pressures, “GK-6-10000” for highest pressures 


downhole 

You’re steps ahead with Hydril’s two-step thread. HYDRIL CASING 
JOINTS make up and break out faster because you make up two threads 
at once. They save running time hold greater pressures because 
they seal at three places 

The same holds true for HYDRIL TUBING JOINTS. Pressure-tight wher 
made up, you can depend on them to stay that way. There’s a wide range 
of Hydril Joints for faster, safer drilling and completion operations 

HYDRIL INSIDE BLOWOUT PREVENTERS ... Well Guard; Drill Pipe, 
Tubing and Casing Plugs; Drill Pipe Float Valves and Back-Pressure 
Valves ... effectively block downhole pressures inside the pipe while the 


Hydril Blowout Preventer is effectively sealing off the annulus 


, HYDRIL COMPANY 


714 WEST OLYMPIC BOULEVARD, LOS ANGELES 15, CALIFORNIA 
Factories: Los Angeles, Calif.; Houston, Texas; Rochester, Pa. 
SALES OFFICES: Bakersfield, Los Angeles, Ventura, California; Harvey, New Iberia, Louisiana; Oklahoma 


City, Tulsa, Oklahoma; Rochester, Pennsylvania; Corpus Christi, Dallas, Houston, Midland, Odessa 
Texas; Casper, Wyoming; Farmington, New Mexico; New York, New York; Calgary, Edmonton, Canada 
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Mission Manufacturing Company's new facilities, recently com- 
pleted, in Houston's Industrial District off the Hempstead Highway. 


There are 167,000 sq ft under one roof. Aluminum siding serves dual 
purpose of being eye-pleasing and resistant to corrosion. 


New Plant ‘Automates’ Pump 


AN ALL-NEW pump parts manufac- 
turing plant has been formally opened 
by Mission Manufacturing Company in 
Houston, Texas. Located on 72 acres 
in the Houston industrial district, the 
plant—comprising 167,000 sq ft under 
one roof—is producing more oilfield 
fluid end parts for reciprocating pumps 
than any other manufacturer in the 
world, says W. B. Sharp Jr., board 
chairman of Mission. 

The 35-year-old company also is a 
major manufacturer of numerous types 
of valves, and produces a variety of 
drilling tools. The newest product is 
the Hammerdril, a pneumatic tool de- 
signed for mining operations that is 
being widely accepted. 

The company’s new plant comprises 
167,000 sq ft under one roof — nearly 
four air conditioned acres — housing 
300 production units and processing 
35,000 Ib of metal a day. 


Production Line 

A “straight through” production line 
enables a product to move in a straight 
line from the raw materials area to the 
warehouse. This system simplified di- 
viding the plant into production depart- 
ments, and as a result, one supervisor 
can be responsible for all phases of 
processing one or more products from 
the raw materials stage to finish. 

He can closely supervise heat treat- 
ing, machining, inspection, assembly 
and painting. Another supervisor takes 
over after final inspection for ware- 
housing and shipping. 

An example of the efficiency of the 
production line is in this fact: In the 
old plant, one product moved 5000 ft 
in the total manufacturing operation. 
In the new plant, this same product 
travels only 900 ft before it is ready 
for shipment. 
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Automation 

Automation is accomplished in spite 
of the necessity for production in “job 
shop lots.” For example, the plant can 
produce a huge number of piston rods, 
but in the total monthly production are 
hundreds of different sizes. All ma- 
chine tools, or combinations of machine 
tools, can be converted easily to change 
types of output. 

Just put into operation is a machin- 
ing unit which will be used to rough 
turn liners. One hundred horsepower is 
directed to the spindle of this tool and 
it can remove 25 Ib of metal in one 
minute. 

An outstanding example of design 
ingenuity in the new plant is in a ma- 
chining complex for the production of 
piston rods. This is known as the Nu- 
merical Control Rod Production Unit. 
The setup is composed of three inte- 
grated machines whereby the “pro- 
grams” for the machine tools are elec- 
tronically introduced by IBM cards. 
In other words, the machining done 
by the units is dictated by coded data 
on the cards. 

With this numerical control proce- 
dure, the machining program can be 
changed in three minutes, compared to 
almost two hours in manual control 
installations. 


Founded in 1925 

Mission was organized 35 years ago 
as the Mission Sales Company by oil 
country pioneers W. B. Sharp Sr., W. 
lr. Campbell Sr., and Ed Prather. Sharp 
built the first oil refinery in Texas and 
is also remembered for his develop- 
ment with Howard Hughes of the ro- 
tary rock bit. Campbell was an original 
incorporator of The Texas Company, 
and Ed Prather, a financier who died 
only recently in his nineties, was ac- 


tive in many plays of the Spindletop 
era. 

The original company represented 
a single product line, the old Kibele 
Piston, manufactured by Mission Tool 
and Supply Company of San Antonio. 

The great majority of the company’s 
top officials have a long record of serv- 
ice with Mission. The company presi- 
dent, Richard White, joined Mission 
in 1938 as a junior engineer. 


Officers 

The present officers of Mission Man- 
ufacturing Company are: W. B. Sharp, 
chairman; Dudley C. Sharp Sr., vice 
chairman; Richard White, president; 
Charles Bartley, vice president of en- 
gineering and manufacturing; and 
Anan Golub, vice president, secretary 
and treasurer. These officers with Dud- 
ley C. Sharp Jr., W. T. Campbell and 
Ross P. Bennett make up the board 
of directors. 


Future Plans 

Mission President White has an- 
nounced that plans already are under 
way for the construction of an office 
building adjacent to the manufacturing 
facility. At present, administrative of- 
fices are temporarily situated in a por- 
tion of the warehouse area. 


The Company Abroad 

In addition to the Houston head- 
quarters facilities, Mission last year 
put into operation a manufacturing 
plant in Northern Ireland. 

Export offices are maintained in 
New York and London. Sales facilities 
also are situated at various points in 
South America. xk * 
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Among the new jobs performed 
by nitrogen is... 


P 458.11 


Drilistem Testing 


This inert gas, used as a control blanket in drillstem testing, 
provides uncontaminated samples, surface control of 


A. W. Smith 


Cook Testing Company 
Odessa, Texas 


COMPRESSED NITROGEN was first introduced to the 
oil industry as a service item some four years ago in Cali- 
fornia. Originally its primary use was to minimize plugging 
action and sticking of anchor in drillstem testing in uncon- 
solidated and soft formations. Since the initial introduc- 
tion, many new uses have been developed for nitrogen, 
and it has become one of the major products in the petro- 
leum industry. 

Nitrogen is a valuable aid in drillstem testing, whether 
or not the well depth is such that protection is required 
for the drillstem from excessive hydrostatic mud pressure. 
When the well depth and mud weight are such that the 
drillstem near the bottom of the hole is not in danger of 
collapse, it is practical to pressure the entire drill string from 
the surface with nitrogen before the packer is set or the 
bottom-hole testing valve is opened. This automatically 
tests the surface equipment for leaks with nitrogen before 
the tool is opened. 

When the packer is set and the tool is opened, the nitrogen 
pressure in the drill string prevents a sudden release of 
pressure to atmospheric at the face of the formation. This 
tends to reduce sloughing of the formation, and aids in 
obtaining a packer seat by avoiding a sudden differential 
across the packer equivalent to the hydrostatic mud 
pressure. 


Test Procedure 

The surface valve is not opened until several minutes 
after the bottom-hole testing valve is opened. This permits 
the engineer in charge to determine if the formation pres- 
sure is greater than the nitrogen pressure, and to observe 
the length of time required to obtain the maximum surface 
pressure. A surface pressure gage and indicator (Fig. 1) 
provide a permanent record of the surface pressures. The 
indicator is also equipped with a combustible gas indicator 
to sound a warning bell when formation gas first reaches 
the surface. 

The nitrogen may be slowly bled off as desired. This 
gradually increases the differential pressure across the 
packer rather than subjecting it to a sudden pressure shock, 
thus avoiding many packer failures. This same procedure 
has been effective in minimizing difficulty caused by plug- 
ging action of lost circulation material when large amounts 
of this material are present in the drilling fluid. 

In a recent test (pressure chart shown in Fig. 4) this 
procedure collected 110 ft of lost circulation material, 
cut 60 percent oil, in the pipe. The gentle lifting of the 
blanket permitted this recovery. The shock of opening the 
test tool would almost certainly have plugged the tester 
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pressures, positive protection of drillstem 


FIG. |. Indicator and recorder make a constant record of surface 
pressure while the drill string is being filled with nitrogen and through- 
out the flowing period of the well. 


without the back pressure provided by the nitrogen. 

The use of a nitrogen blanket has, in effect, changed the 
flow bean of the test from the bottom of the hole to the 
surface of the well where it can be controlled by the engineer 
in charge. The nitrogen blanket process has definitely been 
proved to permit successful tests in areas where it previously 
has been impossible to get a test due to the characteristics 
of the formation. 


Nitrogen Control Valve 

When the well depth and mud density are such that 
protection from collapse is needed over the bottom portion 
of the drill string, a nitrogen blanket may be run by using 
a nitrogen control valve. (Fig. 2 and 3). This valve is a 
recent innovation used in conjunction with nitrogen in drill- 
stem testing. It is a special tool which permits pressuring 
any desired length of the bottom portion of the drill string 
to any pressure necessary for protection from collapse or 
for formation control. 

The valve is installed in a special shear pin sub and can 
be run at any depth in the string. The shear pin feature 
of the sub provides a method for removal of the valve 
should it become necessary to run tools inside the drill 
pipe below the sub while it is in the hole. To remove the 
valve, it is only necessary to pump fluid into the drill pipe 
from the surface. Rig pump pressure is sufficient to shear 
the pins holding the valve in the sub. After the pins are 
sheared, the valve may be pumped to bottom, leaving full 
drill pipe diameter through the sub. This is a valuable safety 
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profitable production. Look at the variety of Shoes 
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Centralizers ...in every type and size to meet your 


well conditions successfully and economically. 


Never before has your supply store been able to offer 
such a complete line of Practical and Dependable 
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You get more than just a good cement job when you select 
the balanced combination of Baker Primary Cementing 
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protected from dangerous pressure surges—you'll get the 
job done right and preserve maximum productivity. 
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feature to permit running free point indicators, stringshots, 
etc., inside the pipe should the pipe become stuck during 
testing Operations. 


Valve Operation 

The operation of the valve is similar to that of a gas- 
charged gas lift valve. If, for example, the equivalent of 
2000 ft of water is required to protect the drill pipe from 
collapse, the valve is pre-set at the surface with nitrogen 
to the pressure equivalent to 2000 ft of water. (Approxi- 
mately 460 psi). The valve is installed in the hanger sub 
and the sub is installed in the drill string after the test tool 
and 2000 ft of drill pipe have been run in the hole. 

The sub has a side port valve below the control valve 
for entry of nitrogen. A high-pressure hose is connected 
to the entry port from a nitrogen transport truck. Nitrogen 
is delivered from the truck to the drill pipe until the control 
valve opens and pops nitrogen to the atmosphere. (The 
time required to fill 4000 ft of drill pipe consumes only 
approximately 12 minutes of rig time. This is much less 
time than would be required to fill the same length of drill 
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FIG. 2. Nitrogen control valve, shown at left in closed position, 
is preset to control the nitrogen pressure used to prevent collapse of 
the drill pipe. Valve opens, as shown at right, when flowing formation 
pressure is 10 to 20 psi greater than the preset nitrogen back pressure. 
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FIG. 3. Hanger sub with nitrogen valve in place is in position to 
be screwed into the nitrogen filler sub. Supply line is shown connected 
to the nitrogen entry port in the filler sub. 


pipe with water.) The drill string is then run to the bottom 
of the well as in any other drillstem test. 

After reaching bottom, the initial shut-in pressure may 
be taken if desired. When the tool is to be opened for the 
test, the drill string is rotated at the surface the required 
number of rounds to open the testing tool. This exposes 
the formation pressure to the nitrogen charged portion of 
the drill pipe. If the flowing formation pressure is 10 to 
20 psi greater than the nitrogen back pressure, the nitrogen 
control valve will automatically open, giving the indication 
at the surface that something is entering the drill string 
from below the packer. 

If the formation is tight and so low in permeability that 
it does not give up enough formation fluid to increase the 
pressure in the nitrogen chamber sufficiently to open the 
control valve, the nitrogen will be compressed enough to 
permit recovery of enough uncontaminated formation fluid 
to analyze. (Pressure chart shown in Fig. 5.) This, along 





Arthur W. Smith has been di- 
rectly associated with the oil 
industry in various phases for the 
past 23 years. For 15 years he 
worked in the production and 
drilling businesses in Louisiana 
and Texas. He has devoted the 
last eight years to drillstem test- 
ing and has served as general 
manager of Cook Testing Com- 
pany’s Permian Basin area since 
January, 1956. 

The first Cook nitrogen plant 
was completed in Odessa, Texas, in April, 1957. Added to 
his duties as general manager of the testing operation was 
the responsibility of introducing nitrogen to the petroleum 
industry in this area. He is the inventor of the nitrogen 
control valve. 
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FIG. 4. Actual chart of successful test, following a plugged tool 
from lost circulation material. Step-by-step procedure was as follows: 
A. Initial mud pressure in hole. Pressuring up entire string of pipe 
before opening tester. B. Back pressure from surface with nitrogen. 
B to C. Bleeding off nitrogen on small choke at the surface. C to D. 
Tester open to atmospheric pressure with no back pressure. D to E. 
30-min final shut-in pressure. F. Final mud pressure out of hole. Recov- 
ered 110 ft of lost circulation material in pipe, cut 60 percent oil. 


with the pressure recorder readings, leaves no doubt as to 
the nature of the formation fluid. 

The nitrogen cushion is of particular value if the fluid 
recovered in such instances is water. When a water cushion 
is used it is often impossible to detect a small recovery of 
formation water. The use of a nitrogen cushion completely 
overcomes this difficulty. When nitrogen is used, there is 
no question as to whether water obtained on the test came 
from the formation or not, and no question as to the quan- 
tity of water produced. There is no dilution of produced 
water by cushion water. Oil is recovered in one body rather 
than being scattered through a long column of cushion 
water. (Pressure chart shown in Fig 6.) 

If the zone tested is a high-pressure gas zone, the nitrogen 
control valve automatically retains the pre-set back pres- 
sure on the portion of the drill pipe it is desired to protect 
from collapse. When a water cushion is used on a high- 
pressure gas test, the water cushion is sprayed out at the 
surface, leaving the pipe empty and subject to collapse when 
the testing tool is closed and the pressure is bled off at the 
surface. 


Drill String Protection 

Nitrogen is more versatile than water. Any portion of 
the drill string may be protected with any pressure desired. 
Suppose 1000 ft of drill collars are used on bottom and 
1000 ft of drill pipe above the collars require protection. 
With water, a minimum of 2000 ft would be required, which 
would exert a pressure of 860 psi on the formation when 
the tool is opened. With nitrogen, only 430 psi would be 
required to protect the 1000 ft of drill pipe. Furthermore, 
the nitrogen gives the full 1000 ft of drill pipe the benefit 
of 430 psi protection. 

The protection given by water varies from 430 psi at the 
bottom of the drill pipe to zero psi at the top of the 1000 
ft protected, and gives the greatest protection, from 430 
to 860 psi, in the drill collars where it is not needed at all! 
This versatility would be of particular value should a low- 
pressure zone be tested with considerably strong pipe, such 
as drill collars, on bottom, with a weaker section of pipe 
higher up in the string 
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FIG. 5. Actual pressure chart with nitrogen back pressure greater 
than formation flowing pressure. A. Pressuring up on 2400 ft of pipe 
using the control valve. B. Initial hydrostatic mud pressure. C. Initial 
shut-in pressure. D. Initial flow pressure. E. Final flow pressure. F. 
Final shut-in pressure. G. Final hydrostatic mud pressure. H. Bleeding 
off nitrogen at surface. Recovered 130 ft gas-cut mud. Control valve 
preset with 450 psi, with 400 psi nitrogen on pipe for protection. 





FIG. 6. Pressure chart of test using 1000 ft of water cushion for 
pipe protection. A. Time required to put water cushion in pipe. B. 
Initial hydrostatic mud pressure. C. 15-min initial shut-in. D to E. 
Tool open. E to F. 15-min final shut-in. G. Final hydrostatic mud pres 
sure. Total depth — 12,560 ft. Recovered 50 ft of free oil, 60 ft of 
oil-and-gas-cut drilling mud, 40 ft of water-blanket-cut mud, and 1010 
ft of oil-and-gas-cut water blanket 


Other Uses of N. 

Now that nitrogen is available in the oil fields as a service 
item, many other practical uses have been found for it. It 
has been used to displace fluids in wells loaded with water 
It has been used to displace fluid from the annulus at the 
surface of gas injection wells for safety reasons. Nitrogen 
is also used to purge propane, butane, and gas lines before 
repair. 

Nitrogen under pressure can detect leaks in surface equip 
ment at relatively low pressures. It is being considered as a 
tracer in waterflooding operations and plays a part in a 


new process designed to shut-off water in gas or air drilled 
wells *** 
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BETTER 
DOWNHOLE CEMENT 
DISTRIBUTION 


WITH 


HALLIBURTON 
CASING CENTRALIZERS , 


because...Halliburton Centralizers are designed by 
Cementers for better cementing jobs. With more than 
2 million job experience Halliburton Cementers know what 
it takes for more successful cementing. 





For unobstructed circulating of cement in annulus and better bonding to both pipe 
and formatjon—Halliburton “S-3" Casing Centralizers give maximum casing cen- 
tering efficiency at even the most critical point—extreme hole deviation 
and casing deflection. 





Other advantages with the “S-3" Centralizer...centralizer springs designed 
of heat treated spring steel to withstand punishing down-hole conditions— 
lap-welding of springs to end band reduces breakage and side hole damage—no 
clutching or gripping to casing while rotating or reciprocating—helps prevent cement 
channeling -—- better overall well completions...one size centralizer designed to 
cover a range of hole sizes for each O.D. casing size from 442” to 24” O.D.— 
permits ease of ordering. 








There is a Halliburton Casing Centralizer designed for every well...‘Slim- 
Hole” Centralizers are tailored for specific slim holes drilled or for liners run inside 
casing; available in 342” O.D. liner through 956” O.D. casing sizes...“ Tubing” 


Centralizers help protect tubing and collars against wear when string is pulled and 
re-run; also for wells where tubing is used as production string or in water injection 
wells for maximum centering and better placement of cement; available in 2” EUE 
through 342” EUE sizes. 


e HALLIBURTON LIMITING DEVICES...NON-WELD 


for superior load-carrying capacities. 


e VISE-LOK LIMIT CLAMP 
—new method for positioning centralizers on casing at selected 
spacing —special file hard steel teeth on gripping slips provide 
the holding power up to 20,000 Ibs. loading —eliminates 
harmful welding on casing. 


e SOLID SET SCREW LIMIT RING 


... Surpasses many non-weld limiting devices and stop collars in capacity load to 
limit movement of centralizers on casing without welding—not illustrated. 





» J 


For better cementing ...use Halliburton services and Casing Centralizers... 
and for more dependable and economical installations under varying well conditions 
use Halliburton Vise-Lok Limit Clamp or Solid Set Screw Limit Ring...a com- 
bination that pays off! Try the advantages of these cementing tools on your next 
cementing job... Your Halliburton Representative is as near as your telephone 
or shortwave radio! 





$-3 CASING 
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HALLIBURTON 
CEMENTING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY * DUNCAN, OKLAHOMA 








284 SERVICE CENTERS —- JUST MINUTES AWAY FROM Y UR WELL 
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FULL CIRCLE ROTOR 


SLOT ROTOR 


Rugged automatic tubing tools 
becoming standard well servicing 
equipment — affording uniform 
make-up, faster jobs, safer operation 


Paul Teague, Jr. 
Wichita Supply Company 
Wichita Falls, Texas 


FIELD ACCEPTANCE OF POWER TUBING TONGS 
in the past five years has been something slightly less than 
phenomenal. Operators are demanding them for uniform 
tubing makeup; well servicing contractors are finding the 
hydraulic or air-powered tools are closely correlated with 
smoother, faster and safer operations. Depending on well 
servicing depth, power tongs can make-up and break-out 
tubing 2 to 10 times faster than using manually operated 
tongs, snipes or “Crumbies.” 

The power tools are accepted as an integral part of well 
servicing units on the West Coast and are becoming stand- 
ard equipment in much of West Texas and New Mexico — 
and even the most shallow operating areas are noting sig- 
nificant moves in that direction. 

Although major acceptance by the well servicing con- 
tractors and operator’ has been seen in the last five years, 
the power tubing tong was introduced more than 25 years 
ago. The first known power tubing tool, known as the 
tubing spinner. was introduced by Hill & Foster Company, 
Inc., in 1932. The unit was actuated by an electric motor, 
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SPLIT ROTOR 


which transmitted power to a four-jawed rotating head 
through a Model-T Ford transmission. The jaw arrange- 
ment is similar to that employed in a tool offered today 
by the company’s successor. Although tested and approved 
by a major oil company, the project was “pigeon-holed” 
for lack of demand and surplus of manpower that year 

A practical power tubing tong was introduced to the 
industry by Hillman-Kelley in 1939. It was well received 
by the oil industry, which had long recognized the necessity 
for a tool that would make-up and break-out tubular joints 
rapidly, uniformly, and less hazardously than through the 
use of the spinning rope and/or conventional tong. Large 
scale production of the power tools, however, did not come 
until after World War II. 

The merit of using power tubing tongs is now recog 
nized to such an extent by some major companies that they 
will not allow any other method of tubing make-up to be 
used on their leases. The uniform make-up insured by the 
use of the power tong has since contributed greatly to the 
elimination of leaky joints, reduced frequency of pulling 
jobs, and increased life of tubing strings. The servicing 
contractor, on the other hand, has found that in addition 
to running pipe faster, greater crew safety and reduced 
crew fatigue, lack of coupling damage due to hammering 
and improper make-up has resulted in keeping customers. 

Although advantages of power tongs in make-up and 
break-out of tubing are common to all power tubing tongs 
now on the market, beyond that, much of the similarity 
between individual tools ends. 

Principal power tongs in field use today may be classified, 
for sake of description, in three styles, each representing 
different, but equally sound, engineering approaches to the 
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construction of power tubing make-up and break-out tools. 
Each tool will herein be discussed by basic differences in 
the rotating ring construction surrounding the pipe-gripping 
jaws. One manufacturer's tool is built on a slot rotor prin- 
ciple; the second is constructed with a split rotor; the third 
maker’s tong employs a full-circle rotor. All three tools 
have easily-replaceable tong dies to handle tubing from 
approximately 1.05-in. to 4.5-in. OD. All three have two 
speed transmissions — a low gear for breaking out, and 
high gear for spinning and make-up. All three manufac- 
turers furnish tongs with either air or hydraulic power. 


The Slot Rotor Type Tong 

rhis tong, made by a West Coast manufacturer, employs 
a reverse chain drive in a fully-enclosed sealed oil bath 
transmission. The chain drives the slotted rotating ring 
surrounding a cam-and-roller gripping mechanism. Three 
or four full-length dies are engaged on the pipe. The inter- 
changeable jaws and bushings are changed quickly by re- 
moving two pins. 

rhe slot in the rotor is aligned with the outside safety 
opening by an automatic positioning mechanism. 

The jaw and bushing automatically engage the pipe and 
operation is controlled by a single valve. 

Operation of the slot-rotor type tong is reversed by a 
unique “roll-over” suspension arm, convenient for testing 
joints or changing couplings. For long periods of operation, 
the tong may be used with motor side up by turning jaw 
and bushing up-side-down and transferring to the opposite 
side of the inner ring. The adjustable “rc ll-over” arms also 
double as a balancing mechanism for the wire line hung tong. 

An air or hydraulic pressure gage, depending on the tong 
power source, calibrated in foot-pounds of torque provides 
the indicator for proper make-up. The torque indicator, 
coupled to a pressure release valve, assures the operator of 
uniform make-up in every joint. The tong, with jaw bushing, 
weighs about 535 |b (air) or 588 Ib (hydraulic). 


Split-Rotor Type Tong 

he split-rotor power tong draws power from a gear-type 
hydraulic or air motor. Power is sent to split rotating ring 
and gripping jaw through a two-speed, gear-driven trans- 
mission and clutch. Tong is actuated by a “unitized” hy- 
draulic motor and throttle valve. Clutch and gear shift are 
located on both sides of the tong to permit ease of operation 
from any direction. 

Jaw pins are “snapped” out by pressing two stainless 
steel buttons, eliminating need for changing tools. Quick 
jaw changeover is accomplished by pulling the pins, taking 
out the jaw and inserting the new size. Built-in stops on the 





FIG. 2. Jaw assembly of slot rotor type 
tong. by two buttons. 
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FIG. 3. Split rotor tong's jaws are removed 





— 


FIG. |. Early tubing spinner, introduced in 1932, was electric 
powered. The unit came complete with back-up post, safety gong, 
40 ft of electric cable for $950. 


jaws permit proper fit on tubing without tong adjustment. 
The tool has a positive self adjusting automatic reverse. 

A rigid, adjustable roll-over arm with position lock allows 
rapid roll over for breaking out tubing. The hanger arm 
level stays in adjustment on both axes. 

The split-rotor tong, when swung onto tubing, is con- 
structed so that jaws grip automatically and safety door on 
the tong case closes. On reaching the proper amount of 
torque, the tong is automatically disengaged from the pipe. 
This West Coast manufacturer’s tong, air powered, weighs 
450 Ib; hydraulic powered, 525 Ib. 


Full-Circle Rotor Tong 

Because of the complete “doughnut” type construction 
of the full-circle rotor type, this tong is not removed from 
the tubing between joints. It remains on the pipe and is 
raised and lowered after making-up or breaking-out each 
joint. Two levers control the operation of the tong, one for 
forward and reverse, the other for high and low speeds. 
The speed lever is shifted to high speed, approximately 
100 rpm, then as the speed begins to decrease, the lever 
is immediately shifted to low gear — without stopping — 
through a double multiple disc friction clutch. When the 
lever is released to center position, the tool stops rotating. 

Power is transferred from the hydraulic or air motor 
to a full chain drive. As power is applied, the ring gear 
moves in the tong’s five equally spaced jaws, centers the 





FIG. 4. Jaws are equally spaced in full circle 
type tong. 
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FIG. 5. Counterbalance eases rais- 
ing and lowering of full-circle rotor 
tong. tongs. 


pipe, and exerts even pressure around it. Jaws are turned 
over for break-out operation. 

Torque is measured by a gage, mounted on top of the 
tong, and mechanically connected to a rigid torque arm — 
the tension read directly in foot-pounds, regardless of 
hydraulic pressure. Weight of the full-circle rotor type tong, 
air driven, is 810 lb; hydraulic driven, 756 Ib. 


Air vs Hydraulic Power 

All manufacturers of power tubing tongs offer the tools 
with either air or hydraulic power. Both systems have 
advantages. 

The air driven tong is probably slightly better for the 
threaded joint as it is more flexible in its operation. The 
air tong tends to cushion or slow down when an irregularity 
or foreign matter, such as dirt or sand, is in the threads 
In the case of the hydraulic tong, it forces its way through 
without any slow down which can gall or burn a thread 
instead of easing through and working out the irregularity 
as does the pneumatically driven tong. Most air tongs 
deliver about 5 hp, continuously, through rotary or recipro- 
cating type air motor. 

On the other hand, the air driven tong is only about 20 
percent as efficient and requires a heavier prime mover, 
and the air compressor required is much larger and heavier 
than the hydraulic pump required. Air equipment, however, 
is noted for its long life and smooth operation, but torque 
control is less positive and the cost of equipment is greater. 
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FIG. 6. Rigid line with spring hanger 
supports split rotor and slot rotor 





HYDRAULIC LIFT 


FIG. 7. Hydraulic lift is available as 
optional equipment for full-circle rotor 
tong. 


Most air difficulties arise from the fact that inadequate 
compressor capacities are too often used. 

The hydraulic powered tongs, developing about 12 hp 
continuously, are silent in operation. Since the hydraulic 
drive is 5 times more efficient than air, engine maintenance 
and fuel consumption is lower. Most hydraulic tongs are 
faster, with a maximum speed rating from 90 to 100 rpm. 

The final decision as to the choice of air or hydraulic 
tools may be made on the basis of existing power units 
available on the rig. The hydraulic power source may be 
driven by the hoist or drawworks engine. If the derrick is 
hydraulically raised or extended, the same hydraulic system 
may often be employed. In some instances, the rig may 
have adequate air compressor systems, which are used in 
air starters and clutches on the controls and engines on 


the rig. 


Power Tong Operation 

Just how fast is power tong operation? Minimum time to 
break-out tubing joints with a power tong is about 7 sec 
onds; minimum make-up time is about 5 seconds. Actually, 
the speed of running tubing with power tongs is restricted 
only by the ability of the crew to handle the pipe. A good 
driller and his crew can run three complete jobs in one day 
at shallow depths, or the automatic tool may be responsible 
for saving as much as five hours on one job in pulling 
13,000 ft of 2'2-in. tubing. 

At what depths do power tongs become economical and 
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MAKE YOUR WELLS WORTH MORE 





Improve Production With 
Dowell “Tailored” Acids 


For many wells, the most promising 
treatment still is acidizing. In some 
of these wells, however, acidizing 
has not been successful because of 
emulsions, silicate swelling or simi- 
lar problems. 


During more than 27 years of aci- 
dizing oil and gas wells Dowell 
engineers have built up an unparal- 
leled fund of experience in acidizing. 
They have analyzed the problems 
that have been encountered, and 
have developed many acid addition 
agents to overcome those problems. 


Thousands of treatments in hun- 
dreds of different fields have given 
Dowell unmatched experience in 
selecting the right addition agents 
and in tailoring treatments to give 
the operator the best return for 
his money. 


In designing special acid treatments, 
your Dowell engineer has outstand- 
ing qualifications. First, he is backed 
by the organization that created 
inhibited acidizing for the oil field. 
Then, he is personally familiar with 
the formations and problems in 
your area. 


Important extra benefits, however, 
come from the research facilities of 


Dowell and The Dow Chemical 
Company. When a _ particularly 
tough problem arises, Dowell scien- 
tists in the Tulsa Research Center 
are ready to help you. This is addi- 
tional assurance of success in 
treating “problem” wells. 


To meet the more common condi- 
tions, Dowell offers dozens of 
proved addition agents that can be 
combined to make literally thou- 
sands of different treatments. The 
box below gives just a few examples 
of how Dowell addition agents are 
used to improve acidizing results. 


For prompt service or detailed in- 
formation call the Dowell office 
nearest you. There are more than 
165 locations to serve you in the 
U.S. In Canada, contact Dowell of 
Canada, Ltd.; in Venezuela, United 
Oilwell Service. Dowell, Tulsa 1, 
Oklahoma. 


Services for the oil industry 


DIVISION OF THE DOW CHEMICAL COMPANY 


In the Panhandle areas of Texas and Oklahoma Dowell acidizing with tailored additives is 
proving a profitable means of stimulating formations like the Atoka and Mississippi limes. 
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Here Are Some Well Conditions Where Dowell 


If formation temperatures are exceptionally high— 
—or acid must remain in contact with tubular goods for 
an unusually long time, you may encounter serious cor- 
rosion. To avoid this, Dowell offers an inorganic in- 
hibitor especially suited for this severe service. 


if you want to treat Eocene or Miocene sands— 
—your problem may be to remove drilling mud and silt 
near the bore hole. For this purpose Super Mud Acid 
with an additional silicate control agent added has pro- 
duced outstanding improvements. 


If your formation is very tight— 

—you can usually reduce injection pressures and speed 
up the return of spent acid by adding a Dowell surface 
tension reducing agent. These agents are designed to 
minimize surface tension of either spent or unspent acid. 
Dowell surface tension reducing agents often reduce in- 
jection pressures by hundreds of pounds per square inch. 
As to return of spent acid, some wells must be given a 
remedial treatment before the well will produce if acid 
is used without a surface tension reducing agent. 
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Addition Agents Make Your Wells Worth More 


This agent actually reduces fluid loss rate to about 25 ml 
This low rate is designed to give deeper 
penetration, a larger drainage area and thus more profit- 


if you want to acidize a slow-reacting dolomite— 

consider the use of a Dowell intensifying agent to speed 
the reaction. Wells treated with intensified acid often 
bring production increases that far outweigh the small 
added cost. Many wells also hold up better when intensi- 
fied acid is used. 


If your formation is extremely permeable— 
—you may want to use the new F.L.A.© (Fluid Loss 
Additive) for acid or water, recently developed by Dowell. 


in 30 minutes 


able treatments 


If you want to make certain— 

rely on your Dowell engineer for help. His knowledge 
of local field conditions, combined with Dowell’s records 
of successful treatments, are added assurance of the proper 
treatment for your particular well. 





FIG. 8. Trailer-mounted power unit is current favorite among 
contractors for portability. 
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FIG. 9. Skid-mounted unit is offered for many who leave tong on 
rig, but prefer separate power. 


FIG. 10. Truck-mounted unit is choice of tong operators who use 
truck engine as source of power 
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profitable? Although little time can be saved on a well 
much less than a thousand feet in depth, considering rig up 
time, the safety and proper, uniform tubing make-up factor 
remains — at any depth. Skill is not a factor in effective 
power tong operation — if the crew is effective in manual 
tong operation. 

All power tongs are operated by one man, although dif- 
ferent controls and procedure is followed for different-make 
tools. 

The split-rotor tong is operated with the tong suspended 
from a rigid line. Vertical travel of the tong is necessary 
because of the thread travel of the tubing. This is compen- 
sated for by the use of an enclosed spring between the 
tong and the line on which it is hanging. Swinging the open 
ton? against the tubing locks the jaws and closes the safety 
guard automatically. Tubing is rotated by applying power 
through the throttle valve to motor. Pressing the throttle 
control valve forward automatically reverses the motor 
and aligns the throat in the rotor and the opening in the case 
for removal of the tong from the pipe. 

The slot-rotor type tong is also suspended from a perma- 
nently anchored cable and the distance from the floor 
remains the same. With the elevators attached to a joint 
of tubing the tubing is lowered to a suitable stub height 
and slips are applied. When the next joint of tubing is 
stebbed, the power tong is swung onto the pipe. A single 
valve controls the operation. When the joint of pipe is made 
up, a button on top of the tong is pressed to back the head 
up to position allowing it to be removed from the string of 
tubing. The entire tong is then swung clear and hooked 
ready for the next joint. 

The full-circle rotor tong, since it is not necessary that 
it be removed from the tubing between joints, is raised and 
lowered with each joint. The tong is lowered close to the 
floor as the elevators lower the string into the hole. Slips 
are applied, another joint of tubing is stabbed, and the 
tong is raised above the collar and ready for use. The speed 
lever is shifted into high sveed. used to make up the tubing. 
(Low gear is used primarily for tubing break-out.) 
Rotating the tool closes the jaws around the pipe. 
When the speed lever is released to center position, the 
tool stons rotating. To release the jaws from the pine, the 
reverse lever is engaged and all five jaws swing back clear 
of the pine. The tong is then lowered close to the floor in 
original position. Since this tool must be raised and lowered 
frequently, a sheave is mounted on the mast to hang a 
counterbalance to permit ease of handling. 


Rigging and Rig-up Time 

Rig-up time for power tong operation ranges from 10 to 
30 minutes, determined largely by the type of power source 
mounting and mast rigging required. If the power tong is 
an integral part of the rig, and all rigging allowed to remain 
in place on the mast, rig-up time, obviously, is at a bare 
minimum. If sheaves, counterbalances, and/or tong lines 
must be rigged at each installation and power unit “jock- 
eyed” into position near the rig, as may be the case if power 
tones are used only occasionally, considerable more time 
will be required. 

There are four ways that units can be mounted for use 
One, the engine and pump or compressor is mounted on 
a trailer with sufficient room for the tong itself. This is the 
most popular method since this type of equipment is ex- 
tremely portable 

Power units may also be mounted on a truck, with the 
engine of the truck as the source of power, and mounting 
the tong and its accessories in the bed of the truck for 
transporting. 

Third, the whole power unit can be skid mounted; and 
fourth, the present or added hydraulic system on the rig 
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FIG. 11. Roll-over assembly, used on slot rotor type tong, speeds 
tubing break-out. 


itself is usually sufficient to operate hydraulic power tongs. 
This has one disadvantage, however, in that each rig must 
be equipped with a hydraulic system. For example, if a 
contractor owns five rigs and wished to purchase only one 
power tong without a power unit, then all five rigs must be 
equipped with a hydraulic system. 

Independent power units should be removed at least 
25 ft from the rig, and should be equipped with as muc‘ as 
50 ft of hose. 

To save time, the contractor should — whether he owns 
or rents power tongs, either for any or all his units, provide 
permanent suspension systems for the equipment. A per- 
manently anchored wire line is sufficient for the split-rotor 
and slot-rotor type tongs. Horizontal safety tong lines should 
be permanently fixed to the unit or derrick leg. Possible 
reverse torque on these tools could be eliminated by two 
cables at right angles to the tong, or by using a rigid arm. 

The full-circle rotor type tong necessitates some form of 
counterbalancing. This is accomplished easily with a double 
drum, masted rig with extra crown block sheaves. Some 
contractors leave the cable and a special sheave permanently 
mounted to the mast. Several types of tong suspension sys- 
tems are illustrated. 

One tong manufacturer offers, as optional equipment, a 
powered hydraulic cylinder that is attached to a perma- 
nently anchored line on the mast. A lever positioned on the 
tubing tong operates a two-position valve which in turn 
actuates the cylinder. To raise the tool a slight lift on the 
lever does the trick. The hydraulic cylinder also has a built- 
in air cushion to allow the tool to travel with the pipe as 
the threads make up 

An important phase of the tong rigging-up operation is 
the tong leveling, vital to proper tubing make-up and elimi- 
nation of any possibility of tong dog “bite” on the joints. 
Some tongs compensate for leveling within the tong hanger. 
One tong has a cross test level mounted on top to aid in 
the initial set up to prevent misalignment between jaws 
and the pipe. 


Make-up Torque 

With the development of power tongs came the torque 
gare. The question immediately arose in the industry: 
“What is the proper torque for proper make-up?” As a 
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FIG. 12. Adjustable, locking roll-over arm is feature of split rotor 
type tong. 


result of this recurring question the American Petroleum 
Institute’s Standardization Committee on Tubular Goods 
(1948) led by Charles Dunlop of Humble Oil & Refining 
Company, asked the committee on RP 5C1, headed by Carl 
Dawson of Standard Oil Company of California, to appoint 
a task group to study the problem and to make recom- 
mendations. 

It was decided that the problem would be approached 
from three different angles: (1) A questionnaire was sent 
out to the leading oil companies on a high engineering level 
to insure a professional approach. (2) Observations were 
made on actual runs in the field where power tongs were 
being employed to determine what torques were being used 
and the degree of make-up. (3) A test was evolved which 
could be made in the field in an attempt to determine what 
the optimum make-up should be with respect to torques, 
position and any other factors. 


It should be understood that no specifications on the 
proper make-up of oil well tubing have ever been submitted 
either by the manufacturers, the users or the American 
Petroleum Institute. 


It is generally recognized that three turns beyond the 
ring or plug gage point, which is known as the hand-tight 
standoff, is considered proper. It is sometimes erroneously 
thought that if the face of the collar is made up flush with 
the vanishing point of the thread (last scratch) the make-up 
is proper. This is true only if the coupling and the pin are 
exactly to the nominal API dimensions, However, as the 
tolerance allowed on both the coupling and the pin amount 
to plus or minus one turn, the pin can stand out two threads 
or be burried two threads and still be within the API toler- 
ance and be a perfect joint. This means that if the joint was 
to be made up with the coupling face flush with the last 
scratch, it is possible that the joint could be either two turns 
tight or two turns loose, and inasmuch as there is only three 
power turns involved, it would be either 33% percent made 
up, or over-made up 6634 percent. 

Tests that were run by the RP SCI task group with the 
cooperation of many of the oil companies in Texas, Cali- 
fornia, and Wyoming were based on the torque required 
to make three power turns. With this data, a tentative set 
of values and a recommended procedure involving recom- 
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SUPPLIES + EXPORT TOOLS & SERVICE 








Fishing, Cutting 





THE HOMCO 
WASHOVER 
DRILL 
COLLAR prevents drill collars 


from falling during 
SPEAR washover operations 


When you call Homco for a fishing 
or cutting job you know you are get- 
ting the most skilled help in the oil 
fields. Thirty one years experience in 
the field enables Homco to offer you 
an unequalled service. Trained and 
experienced operators use the Homco 
designed tools that get the job done 
r fast. 

As an example, in many instances 
: drill collars are lodged some distance 
from the bottom of the hole and when 
| washed over they fall to the bottom, 
: necessitating an extra trip into the 
hole to retrieve them. And, in many 

' cases the collars lodge on the bottom 
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7 requiring additional washover 

+ operations. 

= > ; The Homeo Drill Collar Spear is 
= designed to prevent this. This tool 
a has the spear attached to the wash 


pipe through shear pins allowing the 


: 4 spear to be screwed into the joint 
a . e - 
connection of the collar. After the 


connection is made the pins are easily 


sheared, allowing washover to begin. 
The spear is in the catch position as 
the collars are washed over prevent- 
ing the collars from falling. A free 
P oint indicator may be operated 
ei al I P bs ° 
ge “ through this tool at any time. 
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THE WORLD'S DEEPEST WELLS -— 


Forever Recorded in Petroleum History - Logged and Perforated by Schlumberger 
Schlumberg I roud to have been called for bot! he yperati 1 
logging and perforating the World’s Deeps ’ ‘ a 
Phillips Petroleum Company, No. 1 University 1¢ Phillips Petroleun 
Record-breaking, open-hole logs included the Electrical A@ Be. 8 in dhe gum 


Log, Microlog Gamma Ray-Neutron L i’ ipmeter ' “1 . 


Survey. In the deepest perforating operati: 
11 1 } 
formed, Schlumberger made 24 successful sh 


Ihe confidence of 


] tO mect ; juirements is shown 


runs out of z firing 1420 shots from 
25,4322 feet rttom-hole temperature Schiun 


hole pressure: approximately 15,000 px 
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Typical Waukesha Engomatic Control System 
Installation on a Waukesha Long-life Oil Field Unit. Note control 


panel can be mounted in any convenient position 





Control panel housing door opened, 
showing heavy cast construction, dust and moisture proof seal, starting 
reset, and time-cycle controls for an Engomatic pumping control 
installation. 


Panel open, showing wiring horness, sealed relays and other 
electrical components, all of highest quality, and designed for 
long life and easy replacement 











CONTROL 
SYSTEM 


The Waukesha Engomatic Control System 
meets the demand for internal combustion 
engine automation. All operation is inde- 
pendent of outside power. It is fully pro- 
tected with safety shutdown devices and has 
visual indicators and manual resets, and 
functions with engines using all standard 
fuels. Operation can be controlled on a 
time-cycle basis; by remote control; liquid 
levels or temperatures; or by any signal 
peculiar to the equipment involved. Send 
for Bulletin 1731. 


FEATURES OF WAUKESHA POWER CONTROL 


Automatic Start-Stop by Time-Cycle, or Remote 
Switch * Fused Control Circuits * Three Posi- 
tion Selector Switch for Automatic or Manual 
Operation * Intermittent Cranking * Low Oil 
Pressure and High Temperature Protection ® 
Overcrank Protection °* Engine Warm-up 
Period * Automatic Clutch Engagement—single 
or repeated for heavy load starting * Auto- 
matic Clutch Disengagement when engine stops ® 
Dustproof enclosed plug-in type Relays * Waters 
proof, Dustproof Control Enclosure. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN / New York e Tulsa * Los Angeles 


FOR FURTHER INFORMATION ON 
ADVERTISEL RO T SEE READER SERV 


Factories: Waukesha, W in and Clinion, lowa 
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McCullough Glass Jet Perfo- 
rators are powerful, hard 
shooting jet guns that give you 
penetration equal to or better 
than other jet processes 
They produce large, uni- 
form entrance holes in the 
casing and large diamete1 
“full-volume” holes deep in 
the pay zone More than this 
McCullough Glass Jets do not 
form carrots or slugs that r 
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of oil 


McCullough Glass Jets offer 
you all the advantages of othe: 


jet perforating processes plus 
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SIZES AND TYPES i i” OD 


casing nd larger und opel 
STANDARD CASING GLASS JET 
4” and 34” OD 1, 2, 3, 4 or (¢ 
hol » pel toot 

LOS ANGELES *¢ HOUSTON ¢ EDMONTON Cable Address: MACTOOL ‘ 
SUPER CASING GLASS JET 
and 5% OD l 2 >or4 
foot 


SUPER FORMATION GLASS JET 
14.” OD — 1, 2 or 3 hok f 
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mended torque, with a range of minimum-maximum values 
determined by the positions of the threads was adopted. 
This has been changed slightly from time to time and is 
now included in the American Petroleum Institute RP 5C1 
(Care and Use of Casing). This reads in part: 

“The optimum torque values shown in the following 
tabulation have been selected to give optimum make-up 
under normal conditions and should be considered as satis- 
factory providing the face of the coupling is flush with the 
last scratch or within two thread turns plus or minus of the 
last scratch.* 

“If the make-up is such that the last scratch is buried two 
thread turns and the minimum torque shown in the tabula- 
tion is not reached, the joint should be treated as a question- 
able joint... 

“If several threads remain exposed when the optimum 
torque is reached, apply additional torque up to the maxi- 
mum shown in the tabulation. If the standoff (distance from 
face of coupling to last scratch) is greater than three thread 
turns when the maximum torque is reached, the joint should 
be treated as a questionable joint...” 

As has been pointed out elsewhere,? no maximum torque 
has been or can be established. Field observation of a num- 
ber of strings has indicated the following torques usually 
produce satisfactory results: \ 


“Generalized” Tubing Torque Table 


Size Minimum Maximum 


2%s-in. OD 1000 ft Ib 1400 ft Ib 
1200 1600 
3% 1500 2200 


This will vary with type of thread dope used, condition 
of pipe, other variables, even temperature. 


It should be understood that this represents one torque pro- 
gram, and is not necessarily suggested as an industry-wide criteria 


A prominent service organization reported its practice 
to an API committee as follows: 

“Torque is not the sole measure of joint make-up, but 
should be used in conjunction with make-up position. 

(a) If the average torque is reached at the time the cou- 
pling is at the tast scratch, that is ideal. 

(b) If the average torque is not reached when covering 
the last scratch, cover two turns if necessary. 

(c) If covering the last scratch two turns does not de- 
velop the minimum torque, we recommend the connection 
be broken out. 

(d) If the average torque is reached and several threads 
of the pipe remain exposed, proceed to the maximum torque. 
In the event the maximum torque leaves more than three 
threads exposed, we recommend the joint be broken out. It 
has been our observation that regular mill joints make up 
remarkably uniform.” 


Rent or Buy? 

Convinced of the value of power tubing tongs, the con- 
tractor is immediately faced with the problem of tong owner- 
ship advantages versus tong rental. 

It should be noted that the number of tong rental organi- 
zations is increasing, and this service is now available in 
practically all producing areas, in the U. S., Canada, and 
abroad. Prices of rental on single units range (in the U. S.) 
from $25 to $35 per day, and most rental firms establish 
a two-day minimum. 

The cost of tongs for purchase ranges from about $3340 
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Paul Teague, Jr., is sales manager 
and a partner in the Wichita 
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for the least expensive air-operated tong to approximately 
$6500 for the largest hydraulic tong, complete with 
hydraulic power unit. Most contractors are finding that in 
the long run, because of increasing demand for use of power 
tongs on more jobs, it is more economical to purchase. 


Auxiliary Tong Uses 

Power tongs are not only being used for screwing and 
unscrewing pipe threads, but are being used for unseating 
packers, drilling out plugs, bridges and cement. They have 
also been used successfully for reaming casing, and on one 
occasion is known to have drilled through 50 ft of cement 
at the bottom of a 5000 ft well. 

Jaw attachments are available to work pipe ranging from 
1.05-in OD to 5%-in. One piece of optional equipment per- 
mits the power tubing tongs to be used in stripping sucker 
rods. 


Power Tongs — Tools or Instruments? 

By the list of extra jobs that power tubing tongs are being 
called upon to perform, it is evident that the tools are not 
in the “fragile” classification. They may be considered as 
tools and not as instruments, and when operated according 
to manufacturer’s specifications, using recommended lubri- 
cants and given normal care, they are extremely rugged. 

In one case a tong was being used on a 10,000 ft hole and 
9000 ft of 2-in. tubing was being rapidly lowered into the 
hole and accidently dropped — along with elevators and 
traveling blocks — on the tong. All that was required to 
restore the tong to operation and original shape was $2 
worth of straightening. 

In another instance a tong was being used when escaping 
gas caught fire, The fire burned the rig, the mast fell, and 
$35 in parts put the tong back in operation. 

For these reasons, power tongs are becoming common- 
place in nearly every producing locality — another stand- 
ard piece of oil country equipment necessary to maintain 
oil production through safer, quicker and less expensive 
well servicing. 
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765 to 1375 psi 
665 to 370 gpm 
at 350 hp input 


Go anywhere in the Oil Patch 
and you will find... 


WILSON-SNYDER 


SLUSH PUMPS 
giving 


TOP PERFORMANCE 


- From the 214-P to the mighty ia Nore re 


. 852 to 374 
795 to 355 gpm 818-P there is a size to best at 700 hp input 


at 500 hp input 


meet your requirements. 
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KRALOY PLASTIC PIPE IN THE PETROLEUM INDUSTRY 


DEFIES SOUR CRUDE 
CORROS! 0 N Kraloy high impact PVC plastic 


pipe answers every need for corrosion-proof, anti-paraffin, 
minimum-maintenance oi/ country piping 


Oil operators and engineers are turning 
in increasing numbers to the one pipe 
that has proven to be immune to sulphur 
corrosion from sour crude—KRALOY PVC 
High Impact Plastic Pipe for salt water 
disposal and gathering lines 

Unaffected by electrolysis, highly resist 
ant to paraffin buildup and scale 
KRALOY not only gets rid of sour crude 
headaches, but likewise most efficiently 
conquers other oil piping problems Union Oil Company chose trouble-free Kraloy PVC Plastic Pipe for salt water dis 


KRALOY'S prime characteristics give it posal and gathering lines in the Bakersfield area. Kraloy combats sour crude corrosior 


; and paraffin buildup, resists scale in salt water lines 
the greatest versatility for piping in the F ss 


petroleum industry 


FIGHTS BOTH SOUR CRUDE AND “GUNK" 
Quality protected by continuous laboratory control, today’s KRALOY Pipe 
provides both normal and high impact strength. With its inert, anti-rust, 
rot and corrosion characteristics and its smooth, mirror-finish interior walls 


KRALOY is cheaper to install. Light in 
weight, its flexible strength and ease of 
making joints and bends simplifies trans 


portation, handling and laying 
permitting faster, freer flow through smaller pipe sizes—today’s KRALOY 


gives you the best pipe to combat both sour crude corrosion and parafhn 
buildup—the right combination of qualities to pipe the greatest volume of 
oil at the lowest cost 
KRALOY GIVES YOU THE BIG 4 

KRALOY is permanent—not subject to electrolysis, rot, rust or scale 

needs no paint, coating, lining or cathodic protection 

KRALOY'’S flexible strength allows it to be installed faster and easier 

it's easy to bend, weld and thread 

KRALOY’S lighter weight enables 1-man handling, lets your trucks carry 

more pipe footage 


4. KRALOY reduces paraffin buildup 


Specify KRALOY for the pipe you can depend on to do the job. Available 
in all sizes from 44” to 12” with plastic valves and fittings 


For complete information, write for brochure on Oil Industry Piping - 
Kraloy Plastic Pipe Co., Inc., Dept. PE-5, 4720 East Washington 
Boulevard, Los Angeles 22, California. 


More than 4000 feet of 2” KRALOY high impact NOTHING PIPES LIKE 


PVC Plastic Pipe was laid in this gathering line by 
Union Oil Company at Bakersfield. KRALOY needs 
no paint, coating, lining or cathodic protection 
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its Not A Grief Stem 


IF i’S A BAASH-ROSS KELLY 


“TRUBORE’ UPSET SQUARE 
KELLYS 


From alloy steel selection to anti-gall treatment each 
manufacturing step is quality controlled to assure long 
kelly life. Because of their heavy walls, “Trubore” kellys 
have very little flexibility. Therefore, the joint alignment 


fF 


More circulation area* 


Stronger in torque* 
Greater tensile strength* 


*Based on comparable square and hex kellys. 


Facilities are available in the United States for recon- 
ditioning worn hex or square kellys, and for stubbing by 
the Baash-Ross pressure weld method. 


PROTECT your kelly investment — use Baash- Ross 
Kelly Drive Bushings. 


is held to unusually close tolerances to eliminate risk of ' xe f 
“working” at the joints, thus minimizing joint failures. ’ 
Added length at top and bottom upsets allows recutting ———— 
threads for added life. 
B-R square kellys are made in various styles including 
the plain type. Special lengths, cross sectional dimensions 
or upset designs using any type of steel are available 
on order. 
u“ ” 
TRUBORE’ HEX KELLYS 
Because this kelly can be used without change for both 
regular or pressure drilling it is widely used as the standard 
for all drilling operations. 
The Baash-Ross hex kelly has these advantages: 
Smoother running (machined to shape) 
Greater resistance to bending” 


ow 


add a 





BAASH-ROSS DIVISION 


OF JOY MANUFACTURING COMPANY 
GENERAL OFFICES: 5306 CLINTON DRIVE, HOUSTON, TEXAS 


AREA OFFICES FOREIGN OFFICES 


Houston, Texas, Odessa, Texas, Dallas, Texas; Long Monte Carlo, Monaco; Mexico City, Mexico; 
Beach, Cal.; Casper, Wyoming; Oklahoma City, Greenock, Scotiand; London, England; Paris, France; 
Okla.; Olmey, il!.; Calgary, Alberta, Canada; New Caracas, Venezuela; Buenos Aires, Argentina; Rio 
York, N.Y de Janeiro, Brazil; Tokyo, Japan 














See our exhibit at the 
International Petroleum Exposition, May 14-23, 
and 5th World Petroleum Congress, June 1-5. 


another 
TRETOLITE SERVICE 
report 


87% reduction 
saves $52,000 annually 


Squeeze Application of 


KONTOL CORROSION INHIBITOR REDUCES 


TUBING FAILURES FROM 15.5 to 2 PER YEAR 


A corrosion control program employing KONTOL 
substantially paid off on a Texas lease. Based on 
the cost of pulling wells and replacing corroded 
tubing, an average of $4,000 per job, the savings 
in one year (based on figures in table above) 
approximated $52,000. 


HOW KONTOL PROTECTION WAS ACHIEVED 
KONTOL Corrosion Inhibitor was squeezed into 
the well formations at the rate of 55 gallons per 
well, followed by 2 quarts of TRET-O-LITE* demulsi- 
fying chemical in 15 barrels of oil, followed by oil 
injection sufficient to displace the liquid in the 
tubing and force the chemical into the formation. 


*KONTOL and TRET-O-LITE are registered trade-marks of Petrolite Corp 


PEHETROLITE 


CORPORATION 


TRETOLITE COMPANY 


DIVISIONS 


FOR FURTHER INFORMATION ON 


\OVERTISED PRODUCTS. SEE READER SERVICE < 


Injection was obtained by means of a 5 g.p.m. 
triplex pump and 40 g.p.m. centrifugal pump. 


COST OF TREATMENT 
The KONTOIL squeeze treatment cost about 70 
mills per barrel of produced oil and 1.9 mills per 
barrel of fluid produced. This resulted in a treating 
cost of 17 mills per barrel less than previous corro- 
sion prevention methods. 


This is just one of many cost 
savings stories on KONTOL Corro- 
sion Inhibitor treatment. For more 

and information on how to start 
a KONTOL Corrosion Control Pro- 
gram ask the Man in the Red Car. 
Or write to 


CANADA: Petrolite Corporation of Canada, Limited, 309 Alexandra Bidg., 
Edmonton, Alberta 


COLOMBIA: South American Petrolite Corporation, Calle 19, No. 7-30, 
Office 807, Bogota 

ENGLAND: Petrolite Limited, 46 Mount Street, London W. 1. 

VENEZUELA: South American Petrolite Corporation, Hotel Avila, Caracas 


REPRESENTATIVES 


BRAZU: WERCO, Ltda., Rua General Gurjao 326, Rio de Janeiro 
GERMANY: H. Costenoble, Guiollettstrasse 47, Frankfort, a.M. 

ITALY: NYMCO S.p.A. 9, Lungotevere A. da Brescia, Rome 

JAPAN: Maruwa Bussan KK, No. 3, 2-Chome, Kyobashi, Chuo-Ku, Tokyo 
KUWAIT: F. N. Dahdah, Box 1713, Al Kuwait 

MEXICO: R. E. Power, Sierra de Mijes, No. 125, Mexico, D. F. 
NETHERLANDS: F. E. C. Jenkins, Hoefbladiaan 134, The Hague 

PERU: International Gas Lift Company, Apartado 71, Talara 

TRINIDAD: Neal and Massy, Ltd., Port of Spain, P.O. Box 544 
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THE EES PROPHET 


A NEW LOOK AT LOGGING 




















THE OILMAN’S 
PROPHET’ 


A NEW LOOK AT LOGGING 


You'll profit by seeing Welex’s new full-color movie “THE 
OILMAN’S PROPHET”, a new look at logging. Now for the first 
time, the mysteries of oilwell logging are unfolded and simplified for 
your profit. Produced by Welex, leaders in logging, the movie’s 
premiere will be held at the International Petroleum Exposition, 
Tulsa, May 14-23. The place—Booths 57 and 58, Texas 
Building. Here’s your ticket. Don’t miss it. 


*Following the show, “The Oilman’s Prophet” will be available for loan to companies and organizations. 


General Offices: 1400 East Berry, Fort Worth, Texas 
Division offices in Denver, Houston, la Habra, 


vw E L & X i fe Cc Midland, New Orleans, Tulse ond Wichita. 
, ° <j + District offices in every major oil center. Subsidiories 


in Coneda, Peru and Venezvela. 
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j DRILLING LINES FOR EVERY OIL FIE 
| STORES AND REPRESE 


‘PoieRsTEEL 


MEETS THE STRESSES 
OF MODERN DAY DRILLING 


The extremely high tensile strength 

of POWERSTEEL makes it perfect for 
the increased horsepower applied to rigs 
for deeper drilling. 

And it has the fatigue-resisting qualities 
necessary to take the shocks and wear 
of faster drawworks speeds. 


All this adds up to a stronger, tougher, 
longer wearing line that helps you 

drill faster, deeper ..at a lower final wire 
line cost with POWERSTEEL. 


And Remember 


when you standardize 

on Yellow Strand 
POWERSTEEL, you are 
sure of an adequate 
supply throughout the 
Drilling World.. 

through your 
Continental-Emsco store 
or representative. 








LO MEIC OMREULE 













HELD USE FROM CONTINENTAL-EMSCO 
ENTATIVES KC) WORLDWIDE 























Safe and Sure 


WITH NEW BEDFORD CORDAGE 


Here’s a real tough, 

hard working rope. One that 
crews have learned to 

rely on for dependable service 


and long life in every use. 






New Bedford Manila is treated 






to resist water and oil 






absorption, rot and mildew. 






Lubrication reduces internal 











8 
friction and gives longer 
useful service. 
r . 
Go First Class 
at no extra cost.. outfit 
are 
your rig with New Bedford 
e 






Manila rope. .the finest 


in the oilfields. . 






from Continental-Emsco. 





that Sings.. 









CONTINENTAL-EMSCO 


MATCHED DRILLING 
EQUIPMENT 





CROWN BLOCKS 


8 Models up to 600 Tons Capacity 
Forged Stee! Rim Sheaves . . 
@ Continental-Emsco Original 






TRAVELING BLOCKS 


14 Models up to 600 Tons Capacity 
Continental-Emsco Originated 
Forged Stee! Rim Sheaves 








HOOK BLOCKS 


8 Models up to 350 Tons Capacity 
Continental-Emsco Blocks combined 
with Web Wilson Hook 





Don’t take hoisting and rotating 

equipment for granted. We don't at 
Continental-Emsco. From crown block 

to rotary, each item meets C-E’s high 

standards of design, engineering, 

manufacturing, inspection and service. ex 


This assures peak performance and long 





ROTARY TABLES 


6 Models up to 27," 





“es 
SWIVELS 
4 Models up to 400 Tons Capacity 
One-Piece Cortridge-Type Washpipe 
Packing . 
m™ 

















gives you engineering 
superiority... field proven 
dependability 

.. Worldwide service 





life. All Continental-Emsco equipment 
is backed up with experienced field 
service and availability of parts 
throughout Continental-Emsco’s 


worldwide sales and service organization. 


Continental-Emsco can equip any rig 





with blocks, swivels and rotary 





machines designed, engineered and 





field proven for top rig efficiency and 






faster, trouble free drilling operation. 





WAULIVLL ELLA 







































Green /riang/e F.exie.e HOSE UNITS 
EDUCE HOSE MAINTENANCE COSTS AND RIG DOWNTIME 


These high-quality hose units .. manufactured by 
New York Belting and Packing Company .. are reinforced against hard rig usage 
and are quickly connected and disconnected for time-saving moves. 


GREEN TRIANGLE ROTARY HOSE a 

.. the industry’s finest . . scientifically 
embedded reinforcing wires greatly 

extend hose life. . flexible... high resistance 
to kinking. Conforms with or exceeds 

API standards. 








GREAT SEAL HEAVY-DUTY UTILITY HOSE 

. super safe .. flexible water hose for shale 
shakers... wash-down hose.. 

mud-system connections. 








GREEN TRIANGLE SUCTION HOSE 

with built-in nipples .. absorbs damaging, 
mud-pulsation vibration . . spring-steel coil 
construction prevents hose collapse. 
















GREEN TRIANGLE DISCHARGE HOSE 
with built-in couplings .. 

pipe breakage greatly reduced by 
vibration-absorption qualities. . 
connections stay tight. 








GREAT SEAL BLOWOUT PREVENTER HOSE 

. super strong ..super safe. . easily 

installed by one man in same time formerly 
taken by entire crew. 


Equip your rig with this dependable line of hose... always available through your 
Continental-Emsco store or representative. 


VL FEY MATT LL 

















CONTINENTAL-EMSCO 
PROVIDES 1 


Worldwide , === chan 
Service 


THROUGH STORES > i MARACAIBO, VENEZUELA 
OFFICES .. LICENSEES . . 
REPRESENTATIVES 


Throughout the world, wherever there is oil 








ne 


ONTINENTAL EMSCO CO. CA. 


to drill for .. produce .. transport .. 


refine .. Continental-Emsco is there to o “a ... . nig 
- 


make your job easier with equipment 


and service of the highest quality possible. 


C-E’s on-the-spot application analysis, 
’ 


operational instruction, service and 
' ANACO, VENEZUELA 
emergency spare parts are yours in the 


major oil fields of the world. 





SEE OUR EXHIBIT 


CONTINENTAL-EMSCO 
So Remember Serving the Oil and Gas Industries 


when you go WORLDWIDE... es Worldwide 
go CONTINENTAL-EMSCO for unequalled .,... 5) sess 


equipment. unexcelled service. —— 


Gro CONTINENTALEMSCO 











PRODUCTION FUNDAMENTALS 


Development and Evaluation of ... 


Your Personal Study Series 


Gas-Condensate Reservoirs 


Peart 2 of a new fundamental series on gas-condensate 
reservoirs presents examples of reserves calculations 


and determination of gross value of recoverable reserves 


William C. Goodson 
Republic Natural Gas Company 
Dallas, Texas 


Reserve Estimates 

After the productive limits of the reservoir have been 
determined (6400 acres), and the formation evaluation 
has defined the necessary parameters, an initial in-place 
reserve estimate can be made. The reservoirs in this case 
are assumed to have the same thickness, water saturation, 
and porosity: 


25 ft 
40 percent 
¢@ = 25 percent 


Each reservoir is operating under depletion drive and has 
a liquid content (initial) of 22.0 bbl per MMcf. The reser- 
voir pressure and temperature for each sand is as follows: 
Depth Press Fem 
{t psig deg | 
4.000 1.800 150 


8,000 +600 180 
12.000 5.400 1) 


Each reservoir is assumed to have the following compo- 
sitional properties. Although it is well recognized that with 
pressure decline this composition will change, in the study 
it will be assumed to have a constant value throughout the 
life (Table 1). 


rASLE 1. Composition of Reservoir Fluid and Separator Gas. 


Reservoir Fluid Separator (ias 
MOL.‘ gpn MOL. apn 

aS OM ” 70 

5 76 5 65 

2 60 713 2 30 

1 18 87 0 85 

0 45 ; 0 25 


0 27 ( 0 07 
7 0 18 


100 00 


content 2 2 20 


In-place gas reserves. With the above information the 
in-place gas reserves can be determined volumetrically by 
the following formula: 

» 


71 (Mcf/acre-ft) 


1545 (¢) (1 —S,) 
where ¢ = Porosity, fraction 


S, = Water saturation, fraction 
P = Initial bottom-hole pressure, psia 


B-66 


T = Bottom-hole temperature, deg F absolute 
Z = Compressibility factor 
(Deviation from perfect gas law). 


The number of acre-feet productive in each reservoir is 
the same — 6400 acres times 25 ft or 160,000 acres-ft 
(Table 2). 


TABLE 2. Calculation of Ges in Place. 
Depth Press. Temp. Z(Compfactor) Mef/acre-ft Gas in place 
ft psig deg F abs MMMef 
4000 =1,800 610 0.822 830 133.0 
8,000 3,600 640 0.870 1,500 240.0 
12,000 5,400 680 1.030 1,780 285.0 


658 .0 


Condensate (in place). The condensate recoverable by 
normal temperature separation methods at initial conditions 
is 22.0 bbl per MMcf. This value is not altogether realistic 
since the liquid recovery will tend to increase with depth 
(Table 3). 


TABLE 3. Calculation of Condensate In Ptace. 


Condensate Condensate 
Depth Gas in place in place in place 
ft MM Mef bbl/ MMef M bbl 
4,000 133.0 23 2,930 
8,000 240.0 : 5,280 
12,000 285 0 22 6,270 


658 0 14,480 


Recoverable gas reserves (to 800 psig abandonment pres- 
sure). The recoverable gas reserves for a depletion type gas 
condensate reservoir can be estimated or calculated in four 
manners: 

a. Observing nearby reservoirs with equivalent depths and 
compositions; 

b. Setting a terminal pressure and calculating reserves re- 
maining at that time; 

>. Plotting P/Z curve after considerable history has been 
developed; 

d. Material balance taking into account retrograde behavior. 

Of these four methods either (c) or (d) is the best and 
most accurate. Under initial conditions (b) is most gen- 
erally used and (a) is used when very limited data is avail- 
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THES MAN, 
“THESE 


F This man puts money in your 
pocket. He’s testing fluid end pump 
parts in our Houston laboratory. 
He finds out both in our laboratory 

y and by thorough field testing what is 


needed to'make a good part better 
» *k in your pump. When you put 
p U C mM ( ) N CY ] Nn jy Ou [ pO C - f Mission pump parts in your pump 
¢ you can be sure they've been tested 
under conditions more difficult 
than any that will be found in 
actual drilling. Longer life, greater 
stamina have been designed in and 
built in to all Mission pump parts. 
These exhaustive tests mean that 
you can rely on Mission rods, liners, 
a valves and seats, pistons, packing, 
springs for long life on the toughest 
jobs. This pump test laboratory is 
one more way we can be sure of our 
guarantee, one more way to insure 
mitigate that you get highest quality. 


Tulso, Okichoma 
Fe 
ca 
—_— 
‘ 
- 


Vy 





For Over Chitty. yoans- Quciity. Cidt ino Bast 


MISSION MANUFACTURING CO., P. O. BOX 4209, HOUSTON, TEXAS © CABLE ADDRESS — “MISSCO” 
EXPORT OFFICE: 30 ROCKEFELLER PLAZA, NEW YORK © IN THE UNITED KINGDOM: MISSION 


MANUFACTURING CO., LTD., 17 HANOVER SQUARE, LONDON W.1 ENGLAND © CABLE ADDRESS — “MISSOMAN 
PISTONS © PISTON RODS © SLIPS © GLAND PACKINGS © LINERS © LINER PACKING 
PUMP VALVES AND SEATS © SWABS © VALVES © HAMMERDRILS © CENTRIFUGAL PUMPS 








4. Recoverable Reservoir Gas Reserves. 


Kemaini 


Mef /acre 


able and, at best, is only an approximation. Utilizing (b) 
gives the data in Table 4 

Recoverable condensate reserves. To estimate the total 
recoverable condensate over the field life is a complete study 
in itself. This value is very dependent on many factors. The 
possibility of cycling and its economics should be considered 
In actuality, with major companies, months of effort, re 
search, and testing would go into this consideration before 
a final decision would be reached as to how best to exploit a 
particular condensate reservoir of this size. For considera 
tions of this problem, empirical relations must be consid 
ered. In view of our anticipated price for gas (15 and 20 
cents per Mcf) cycling could be ruled out as not being eco 
nomically feasible. Two other factors that help eliminate 
cycling are that (1) the reserve is too small, and (2) the 
condensate content is too low to justify the necessary capital 
expenditure 

Various field separation techniques are available 
mal temperature stage separation, low temperature separa- 
tion (mechanical), LTS (glycol), LTS (glycol) plus stabili 
zation, quick-cycle dry bed units, full scale gasoline plant, 


nor 


etc 
From a quick look, LTS glycol plus stabilization is con 
sidered the most feasible for this problem. (This also re- 


quires much study from an economic and operational stand- 
These units are currently among the most univer- 
Recent investiga- 
tion indicates that the quick-cycle dry bed desiccant units 
may have advantages under certain conditions. ) 

For the full life of the reservoir, these units (LTS glycol 


point 
sally adaptable for condensate systems 


Recoverabl Reservior gas 


Mef /acre-ft 


In-place 


Mcf /acre-ft recoverable 


MM Mef 
1) 79.0 
1170 


14) 


POTAI 


plus stabilization) will recover 10 to 15 percent more liquid 
than conventional separation 

To evaluate the overall condensate recoverable account 
must be taken of possible retrograde losses. Much work on 
retrograde problems has been done both by commercial 
laboratories and the oil company laboratories. The Bureau 
of Mines has just published a book that treats on this sub- 
ject in great detail. It is possible to sample and test these 
reservoirs without too great expense. To evaluate these con 
ditions properly this should be done early in the life of the 
field. In this study the factor for the cumulative stock tank 
recovery will be applicable. This will give a cumulative stock 
tank recovery of: 


(bbI/MMcf initial (1 gain by glycol LTS + stab.) 


cum. avg. 
(initial D.P 
10) (0.45) 


rece. 
rec.) 
11.4 bbl’ MMcet 


(22.0) 


(1 
1lABLE 5. Calculation of Condensate Recoverable. 


R ( 


as Recov 
\iMM 


lable 5 presents a picture of recoverable condensate re- 
serves in the reservoir 


Sales gas reserves and gasoline plant recovery. By consid- 


rABLE 6. Basic Gasoline Plant Considerations and Product Value. 


Plant Inlet Gas 
Shrinkage «& 
(Component Mol. ©; Loas Factor 


Methane uo 70 
Fthane 

Propane 
Kutanes 
Pentanes 
Hexanes 


Heptanes 


> 05 


«. Factor 


RP 
re 


Product 
Plant Rec 


gpm 


Plant 


LPG 
Butane 


2lb RVP 


Product Value 


Product ¢/gal. 
5.0 
10 


8 0 


LPG 
Butane 
12. lb RVP 


l'otal 


Ree. gpm 


0.412 
0.212 


0.216 ] 


sh 


0 S845 
798 


0.840 3.812 or 4.53 ¢ gail avg 


TABLE 7. Recoverable Products, Gas, and Condensate. 


Plant Chg. 


Condensate teser. Gas 
M bbl 

900 
2,145 


2 655 


Depth—ft 
4,000 
8,000 
12,000 


le 


5,700 


MMMef 


Sales Gas 
teser. Gas) (0.88) 
MMMef 
690 
166.0 
205.0 


Plant Ree. 
Col 3) (0.840 
MM gal 
62.0 
148.0 
185.0 


0.94 


395.0 440.0 
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AXELSON — PIONEER IN PROGRESS 


more than 3500 different pieces of standard oil production 
equipment is manufactured by Axelson 








3 STANDARDS PERFORM MORE 


AXELSON 
SURE-SEAL 


The Axelson “Sure Seal” RWA, 
RWB, and RWT are the most wide- 
ly accepted pumps in the Axelson 
line. This popularity is contributed 
in part to these features: Economy ; 
complete interchangeability of 
parts ; long dependable service ; and 
the variety of plunger and tube 
combinations available. 


RWB -—This “Sure Seal” (Bottom 
Hold Down) pump with stationary 
barrel is available with either 3-cup 
Hold Down Body Assembly (for 
seating nipple) or API Bottom 
Lock Mechanical Hold-Down (for 
mating shoe in tubing string). 


RWA — This “Sure Seal” (Top 
Hold Down) pump with stationary 
barrel is preferred where sand and 
gas are present. Available with Top 
Hold-Down or Axelson Mechanical 
Top Lock Assembly, the pump 
provides improved gas separation 
and free entry of fluid into the 
producing chambers. 


RWT — This “Sure Seal” travel- 
ing-barrel type pump is available 
for operators who prefer the travel- 
ing-type pumps for their particular 
well condition. 





Visit the Axelson 
NEW PRODUCTS 
Panorama at the |.P.E. 

MAY 14-23,1959 











o3=>' Axelson 


= wnian ors U. S. INDUSTRIES, INC. 
6160 S. eons Rae ° LOS aS 58, CALIF. * LUdlow 7-1271 


Copyright 1959 — Ax -C fu Indu es, Inc. — AX-16-59 


THE PETROLEUM ENGINEER, May, 1°95 








HOW MUCH 


PROFIT 
IS THERE 
IN THE 


OIL 
INDUSTRY? 


In 1958, profits 
dropped nearly 
$2,000,000,000 
because of 
corrosion, much 
of it due to 
corroded 

pipe lines! 


9 + 9 9 











SOUTHWESTERN PLASTIC PIPE COMPANY 
has pioneered in the manufacture of a full 
line of plastic pipe that plugs the profit rat- 
hole of corroded pipe replacement costs. 
SOUTHWESTERN has a field staff of skilled, 
experienced Application Engineers to as- 
sist you in selecting the correct pipe for 
your job. 


FOR RELIABLE, FIELD-PROVEN plastic pipe, ask for 
SOUTHWESTERN—today’s best buy for every pip- 
ing need: 


Water flooding 
Salt water 
disposal 
High paraffin 
and sour crude 
flow lines 
Tank battery 
hook-ups 
Lease fresh 
water lines 

6. Raw gas lines 


SOUTHWESTERN plastic piping costs you less, lasts 
years longer! It’s pressure-rated, hard and tough 
with extremely high impact strength. 


WRITE, WIRE OR CALL FOR COMPLETE INFORMATION 


& Southwestern 


AN 
ad | OR od | od 0 OO 


Member of the American Petroleum institute 


P.O. Box 117 * Mineral Wells, Texas Phone FA 55-3344 


ADVERTIS 


ering shrinkage for condensate removal and gasoline plant 
recovery the sales gas reserves and overall liquid recovery 
can be evaluated. 
Percent 
Shrinkage for condensate recovery 4.0 
Loss for gasoline plant recovery 3.0 
Loss for plant fuel 3.0 
Line loss and unaccountable to plant 2.0 


Overall shrinkage and loss 12.0 


The gas composition available for gasoline plant process 
ing after removal of condensate by field separation is given 
in the initial paragraph on reserves. As stated above, there 
is an average 4 percent shrinkage for condensate recovery 
and 2.0 percent line loss to the gasoline plant, or only 94 
percent of plant recovery will be realized. 

Assuming either the field operators or an outside interest 
installs an efficiently run gasoline plant, the following re- 
covery factors can be anticipated: 

Recovery factor 

Product percent 
Propane 75 
Butanes 95 
Pentanes plus 100 


Based on conditions given in problem, this would result 
in an overall plant recovery as shown in Table 6 

Overall recoverable reserves. The ultimate recovery of 
condensate, plant products and sales gas is summarized in 
Table 7 

This is a summary of the recoverable salable products, 
gas, and condensate from these reservoirs under the methods 
that are going to be used to exploit them. 


Gross Value of Recoverable Reserves 


The gross value of the recoverable reserves involves esti- 
mation of future prices to be received for gas, condensate. 
and plant products. This will be discussed under the Gas 
Contractural Commitments portion of this study. The value 
of condensate can be forecast, but generally the actual price 
at the time the contract is made is used throughout the 
projected economic life. The value of the plant products. 
particularly butane and propane fluctuate all over the coun- 
try, and are also subjegt to considerable seasonal variation 
As more pipelines and underground LPG storage systems 
are constructed, these fluctuations will tend to siablize 

For purposes of this study, gas at three prices — 15 cents 
per Mcf and 20 cents per Mcf for interstate contracts and 
10 cents per Mcf for an intrastate contract condensate at 
$3.25 per bbl, and plant products as evaluated in the pre- 
vious section at 4.53 cents per gal will be utilized. This re- 
sults in a gross value or revenue from these reservoirs as 
shown in Table 8 


rABLE 8. Revenue from Products, Gas, and Condensate. 


Se ‘Met 200 /Mef 10e/M 


6,100,000 = $ 88.2004 


$ 44,100.00 


18. 500.000 18.500 000 


* _ 


17,900,000 100.004 17.900.00 


$102, 500.0% $124,600, 000 $ 80,500.00 


his is the gross realizable value from these properties 
The factors involved in placing either a net value on these 
properties or determining the profitability of either operat- 
ing, selling or purchasing these properties will be discussed 
and evaluated in the remainder of this series. Obviously, 
such a problem is much too involved to consider any one 
facet in much detail. 
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Oilmaster Pumps are typical of the broad line of quality equipment available through National's 124 stores 


This is the NATIONAL SUPPLY STORE, too! 


Do you need service on a downwell pump—or do you need a new one? 
You're never very far from the National Supply service that can help 
you quickly. Most National Stores have pump shops—equipped with 
modern facilities and run by trained personnel. When you stop, take 
time to see the rest of the store and the warehouse. Every National Store 


offers an unmatched variety of quality equipment for all your needs 


On the next pages: 
National Drive Group advantages 























National Drive Group arrangement for a Nationa See them at the 


Type 110 Rig (as assembled for a complete r 


our Houston Plant yard). National's sectional con. INTERNATIONAL PETROLEUM EXPOSITION 


struction saves space, provides 


number of wearing parts and trouble-free « »ratior Tulsa bad May 14-23 





You get maximum flexibility and 


many design advantages with 


National Drive Groups! 


The choice of many alternative arrangements and a host 
of big design advantages are yours when you specify 
National Drive Groups. Check these National features 
and prove it to yourself: 


SECTIONAL CONSTRUCTION—A basic advantage 
pioneered by National, this insures unmatched and fast 
adaptability to various drilling and slush pump require- 
ments. Drives are compact, factory pre-aligned, easy to 
move and rig-up. Groups of two to five sections can be 
quickly assembled for a power plant of any capacity. 


ENGINE COMPOUND CHAIN ENCLOSURES 

When the group sections are joined, chain is enclosed 
in a continuous, in-line case. Chain is cascade lubricated 
from a built-in oiling system. Chain enclosures can be 
quickly broken for moving or inspection, and have pro- 


tective cover plates for moving or storage 


POWER TRANSMISSION ARRANGEMENTS 
Engines for National Drive Groups may be furnished 
with National Hydraulic Couplings, National Torque 
Converters or mechanical and air clutches 


ENGINE ADAPTABILITY— Pads or bases for mounting 


selected engines are integral in the frames. Any make of 


engine in oil field use may be installed 


OPTIONAL PUMP DRIVES— These include: Drives for 


National Auxiliary Drawworks Drive consists of a small fluid 
coupling, scoop controlled, mounted on a countershaft on the 
front engine frame. It permits all engines in a drive group to 
operate as a single power unit while drilling. But, at the same 
time, rotary speeds can be varied to meet all drilling needs 


one, two or three slush pumps; V-Belt or chain drives 
to the pumps; Single or two-speed pump drives 


NATIONAL DY-A-FLEX AIR CLUTCHES~—Out- 
standing for rugged performance, these clutches are 
furnished for pump drives and, on rig drive groups, in 
the master clutch position 


AIR OPERATED CONTROLS~— Air piping for con- 
trols is installed in the frames at the factory. Controls 
are conventionally located at driller’s position for: engine 
throttles and clutches, pump drive clutches, master clutch 
and inertia brake, and (when specified) Gyrol fluid 
drive scoops. Upon request, extra control locations can 
be tailored for any requirement 


COMPLEMENTARY EQUIPMENT 
mounted air compressor equipment for the rig control 
system is standard on National Drive Groups. Other 
drives for generators, dual air systems, etc. can be fur- 


Integrally 


nished to your specifications 


COMPLETE FACTORY TESTING All National Drive 
Groups are assembled, lubricated and test run prior to 
shipment. Surfaces are protected by rust preventatives 
and all exposed surfaces are painted 

The National Representative in your area will be glad 
to give you more information on National Drive Groups, 
Rigs, and related equipment. Ask him soon 


oo 


=) 


A portion of the drive group for a National Type 55 Rig shows 
the National Torque Converter in operation. To protect the er 
tire rig from shock loadings, National recommends the use o 
torque converters or hydraulic couplings 


f 


More on the next page... 
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National Supply offers a complete rig-up service which insures faster starts in the field. Equipment boxed for ex 
port shipment is specially wrapped, sealed and weatherproofed against the conditions of passage and dock storage 


Save time and money with NATIONAL’s 


rig-up 


There’s a sure way to be fully prepared for a new 
drilling job anywhere in the world—and National 
Supply's optional rig-up service provides it 

In either of our two special port center rig-up 
yards or your Own equipment yard, we assemble 
or direct the assembly of—the complete rig. Every- 
thing is positioned exactly as it will be used overseas. 
Then we test-operate, lubricate and adjust all com- 
ponents. Any problems that may cause initial delays 
at the well site are promptly solved. If you desire 
guide photographs and paint-coded parts for re- 
assembly, these are also supplied 

You can see how this rig-up service pays off for 
operations in remote areas, where services and parts 
are often days away. But it is also important for rigs 
closer to home—where even a short delay boosts 
estimated operating costs. 

National has performed this time-and-money sav- 
ing rig-up service for many years. We have a big list 
of satisfied customers who report better rig-up time 


service! 


this way than with previous field assemblies, and we 
will be glad to give you more details. Just contact 
the Nationai representative in your area or our 
Export Division office in New York City 


If you desire guide photographs of machinery connections 
and paint-coded parts for re-assembly, these are also 
supplied 


THE NATIONAL SUPPLY COMPANY 


Subsidiary of Armco Stee! Corporation ary 
Ww 


TWO GATEWAY CENTER, PITTSBURGH, PA. 


EXPORT DIVISION: 600 Fifth Ave., New York 20, N.Y.: City Wall House, Chiswell St., London, E.C.1 





JET DEFLECTION 


« « e A recent advancement 
in directional drilling 


Roy P. Dwyer 
The California Company 
Venice, Lovisiana 


“JET DEFLECTION?” is a new method 
of deflecting a well bore which, in cer- 
tain situations, results in considerable 
savings. 

The method was devised to elimi- 
nate the time-consuming practices of 
using more conventional tools. A con- 
ventional jet bit is used with all but one 
jet restricted, and this one jet of as 
large a diameter as the hydraulic sys- 
tem will permit. By eroding the well 
bore on the side and bottom in which 
the large orifice is oriented, the bit 
tends to deflect in that direction. After 
the proper course is established the 
same bit is used to drill ahead 

The jet-deflection method has re- 
duced the time required to drill sur- 
face holes by two thirds, and wells are 
being directionally drilled in only a 
few days more than a straight hole 

When the deflection is small the hole 
may be deviated and straightened up 
in the surface hole at slight additional 
cost over a straight hole. 

Only conventional bits have been 
used, with variations in the jets. How- 
ever, it is believed that the range of 
usefulness of this method can be ex- 
tended by the development of special 
bits and tools more adaptable to jet 
deflection 


Deviation Tools 

In recent years, controlled direc- 
tional drilling has become an important 
factor in the economical exploitation 
of reserves which lie under inaccessible 
or very costly surface locations. With 
the advent of offshore development of 
the tidelands and the increase in town- 

Presented under the title “Recent Advances in 
Directional Drilling” at the spring meeting of 


the Southern Dictrict. API Division of Produc- 
tion, March 25-27, 1959, New Orleans, Louisiana 


THE PETROLEUM ENGINEER, May, 1959 


New hole deviation tool saves time, trims special 
equipment expense, promises more controlled 
directional drilling — with certain limitations. 


site and river-bottom drilling, a boom 
in directional drilling has occurred. 

Until recently the conventional 
means of deflecting a bore hole con- 
sisted of using three types of equip- 
ment: The whipstock, the spud bit, and 
the knuckle joint. All of these methods 
require considerable lost time as a re- 
sult of tripping, changing bottom-hole 
assemblies, and circulating to condi- 
tion the hole. Additional equipment in 
the form of bits, hole-openers or pilot 
reamers, substitutes, small drill pipe, 
and monel pup joints are required 

Several possible hazards are involved 
when using the older tools, the most 
serious of which is sticking the whip- 
stock. When this occurs and the tools 
cannot be jarred loose, a costly fishing 
job usually results 

A second danger when using a whip- 
stock is the premature shearing of a 
shear pin, which is a frequent occur- 
rence when running a whipstock in the 
hole. 

A third risk involved is the possi- 
bility of being unable to get into the 
rat hole after setting the drilling off 
of a whipstock 

The last undesirable factor involves 
the course of a hole drilled with tools 
which have a predetermined deviation 
built into them. The hole must be 
drilled until the course is a tool set-off 
and then a tool run. This often results 
in severe dog-legs which can later inter- 
fere with drilling and completion. 

As the conventional tools in use were 
both time-consuming and risky, an 
improved method of gaining the ob 
jective was needed. 


Jet-Defiection Method 

The jet-deflection method has been 
developed and used to accomplish the 
deviation of a bore hole at a minimum 
cost. This method allows a full gage 
hole with gentle changes in direction 
and deviation to be drilled with savings 
in time, bits, and extra equipment, and 
without the hazards of the older con- 
ventional tools. 


As the non-magnetic drill collar ts 
always in the bottom-hole assembly 
the hole can be surveyed with confi 
dence at all times regardless of the 


angle or direction. As deflection is ac 


complished with a conventional bit and 
bottom-hole assembly, trips are con 
siderably less frequent 

The conception of this method was 
based on the knowledge of the tremen 
dous energy available in a fluid jet 
stream and the idle hydraulic hors« 
power at hand on a rig. Although some 
rigs are handicapped with small pumps 
and prime movers, more and more are 
changing to larger pumps in order to 
drill more efficiently in all circum 


stances 


Development of Jet Deflection 
The initial field trial was made with 
a standard three-cone soft-formation 
bit in which was installed one 7s -in 
jet and two blank jets. The bottom-hok 
assembly consisted of an extension sub 
near-bit full-gage stabilizer, and a non 
magnetic pup joint. Three 
hydraulic horsepower was availabk 


hundred 
resulting in 1050 psi with the bit at 
ft. The formation was soft plastic shal 
or gumbo. After 30 ft of jetting 
drilling, 84% deg of angle was note 


and subsequently reduced. Eve 
though the initial field trial was made 
in a reduced hole that had to be reamex 


to full gage, a 25-percent reduction 


the time to drill the surface hok 
noted 
As the principle had now 
proved, the following improvements 
were successfully made, not necessaril\ 
in the order listed 
1. A full-gage hole drilled with t 
of the three jets plugged. How 
ever, this necessitated trips to 
pick up drill collars 
Iwo small jets ("4 or 
and one large jet (44 or 7% in.) 
A conventional drilling assembly 
with all drill collars and stabil 
zers. This is the normal bottom 
hole assembly in use today 
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— DRILL PIPE 


— UNDER GAUGE STRING STABILIZER 
J 


>STEEL DRILL COLLARS 


UNDER GAUGE STRING STABILIZER 


STEEL ORILL COLLAR 


NON MAGNETIC DRILL COLLAR 


FULL GAUGE NEAR BIT 
STABILIZER 
EXTENSION SUB 
<a. 
BIT 
hy 
FIG. |. Jet deflection assembly is only 
slightly different from conventional drilling 
string makeup. At the bottom of the drill 
collar string is a full-gage, near-bit stabilizer, 
extension sub and non-magnetic pup joint. 


Field Practice 

It is now common practice to run a 
jet-deflection bottom-hole assembly if 
the deflection point is to be reached 
before dulling a bit. If the hole is to 
be deflected in the surface hole, the 
jetting assembly is made up (Fig. 1) 
and used to drill out the cement in the 
conductor pipe as well as any hole 
necessary to reach the deflection point. 
The same will hold true below surface 
pipe if only a few hundred feet of hole 
is to be drilled before jetting. When 
the deflection point has been reached, 
the large jet (Fig. 3) is oriented in the 
desired direction and maximum circu- 
lation is established. 

In actual practice smaller rigs can 
parallel their pumps while the bit is on 
bottom. The bit is lowered to bottom 
and all practical weight is put on the 
bit. Circulation is thus maintained for 
an appropriate length of time, depend- 
ing upon the nature of the formation. 
The bit is lowered to bottom and all 
practical weight is put on the bit. Cir- 
culation is thus maintained for an ap- 
propriate length of time, depending 
upon the nature of the formation. The 
bit is occasionally slowly reciprocated 
in order to erode the wall of the hole 
and allow the bit to move in the de- 
sired direction. 

In harder formations it is sometimes 
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UNDER GAUGE STRING STABILIZER 


GE STRING STABILIZER 


NON MAGNETIC DRILL COLLAR 


NEAR BIT STABILIZER 


FIG. 2. Normal drilling assembly is only 
slightly different from jet deflection makeup. 
in jet-deflection method, however, it is not 
recommended that drill collars with diameters 
in excess of 70 percent of the hole diameter 
be used. 


necessary to jet 15 to 20 deg either 
direction from the proposed direction 
in order to obtain enough erosion to 
allow the bit to deviate. One to 10 ft 
are then drilled before the jetting opera- 


tion is repeated 

Drill collars with diameters in ex- 
cess of 70 percent of the hole diameter 
are not recommended for deflection 
as they tend to be too rigid to allow the 
bit to deflect even though proper ero- 


TABLE 1. Relative Costs for 


Contract drilling* 
Directional services 

Bit and hole openers 
Stabilizers 

Non-magnetic drill collar 
Substitutes 

Supervision 


*Based on a $1450 per day rig. 


sion is obtained from jetting. When it 
is realized that a %-in. horizontal 
deviation in 22 ft of vertical penetra- 
tion will result in a change in angle of 
% deg, it is easy to see just how little 
erosion is needed to accomplish a 
change in direction or angle. 
Field Results 

On routine wells in the Louisiana 
Gulf Coast area with normal deflec- 
tion angles of 15 to 20 deg, a direc- 
tional hole can be drilled in 15 to 20 
percent additional time over that re- 
quired to drill a straight hole if the de- 
flection point is not too deep. Higher 
or lower angles may require more time, 
as the angle is more difficult to main- 
tain at higher angles and the direction 
tends to drift more at lower angles. In 
one field where 1512 days are required 
to reach total depth, the average time 
to drill a directional hole is 17 to 20 
days 

Two wells drilled recently offshore 
with the same drilling rig from the 
same location will serve as a good 
example. A straight hole was first 
drilled to 7250 ft in 942 days with 99 
rotating hours and 5 bits being re- 
quired. A directional hole was then 
drilled with the objectives being to be 
out 2050 ft at a true vertical depth of 
4450 ft and 3765 ft out at a true verti- 
cal depth of 7250 ft. Both objectives 
were attained in 14'2 days requiring 
i41 rotating hours and 7 bits, even 
though 1050 ft more hole were drilled 
than for the straight hole. The hole was 
deviated at 500 ft, the direction and 
angle obtained, and surface casing set 
through the buildup. It was necessary 
to jet between 4000 and 4700 ft in 
order to correct direction. Otherwise 
the hole was drilled to total depth with- 
out the necessity of further changes in 
course. 

Reference to Tables | and 2 will 
reveal the economies to be realized by 


a Defiected Surface Hole. 


Jetting Whipstock 
$1860 (30 hours) $5520 (90 hours) 
705 1170 
540 1710 
710 880 
75 150 
60 180 
100 200 
$4050 $9810 


NOTE: Mud cost not included. 


TABLE 2. Relative Costs for 3000-ft Deflection at 10,250 True Vertical Depth. 


Jetting & Whipstock 
$32,000 


Contract drilling* 
Directional services 

Bits and hole openers 
Stabilizers 

Non-magnetic drill collar 
Substitutes 

Supervision 


*Based on a $1450 per day rig. 


$42,705 


Whipstock Only 
$56,000 
3,640 6,100 
4,215 6,260 
1,100 1,500 
650 1,350 
200 500 
900 .700 
$73,420 


NOTE: Mud cost not included. 
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Only Known Motor Specifically 
Designed for Oil Well Pumping 


HIGHEST MOTOR SLIP lets counterweight inertia 
absorb the shock of the rig's sudden peak loads— 
not the motor! 

HIGHEST STARTING TORQUE provides the extra 
power needed to always start the rig. Stalling is 
now eliminated! 


NEW GENERAL ELECTRIC TYPE KOF MOTOR NOW MAKES POSSIBLE . 


Lowest Oil Well Pumping Cost Per Barrel: 
Dependable, Unattended Rig Starting 


General Electric’s new Type KOF motor is the only 
known motor designed specifically to handle the un- 
usual load demands of oil well pumping rigs! 

Eight- to ten-percent slip—highest of any oil well 
pumping motor—lets the rig’s inertia smooth out load 
and current peaks that often damage ordinary motors 
and cause voltage fluctuations. This means lowest 
kw-hr cost per barrel pumped! 

Four-hundred-percent (400%) starting torque 
gives General Electric’s new Type KOF the extra 
power needed for dependable starting on unattended 
rigs. Highest starting torque prevents stalling and 
costly motor burnout! 

No other motor has been designed so completely 
around the requirements of the oil well pumping ap- 
plication. For the full story call your authorized 
motor distributor or nearby Apparatus Sales Office; 
or write direct to Section 899-4, General Electric Co., 
Schenectady 5, N. Y. 





Compare General Electric's New Type KOF Motor 





762-volt| Regreas- 
Connec- able 
tion Design 





Starting| Motor 
Torque | Slip | Ventilation 





General Electric 
(Beam-type High 
Pumping Motor) 


8-10% Yes Yes 





Manufacturer “A” 
(NEMA C) 





Manufacturer “B” 
(NEMA D) 








Manufacturer “C” 
(NEMA D) 




















Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 








FIG. 3. Special three-cone bit illustrating 
principle of jet-deflection. On bottom, all 
practical weight is placed on bit and hole 
is circulated. Occasionally bit is slowly recip- 
rocated to erode the wall of the hole and 
allow bit to move in the desired direction. 


the utilization of the jet-deflection 
method wherever possible. Table 1 
shows the average of costs of deflect- 
ing and drilling a 15-in. surface hole 
using the jet-deflection method, as com- 
pared with using a whipstock. The 
figures used are averages of several 
wells and should reflect day-to-day 
economies to be expected. It should be 
noted that drilling fluids are not in- 
cluded in the breakdowns, as the daily 
costs of treatment vary greatly from 
field to field. Table 1 is included as con- 
ditions are more nearly the same so 
hat the comparison should be more 
nearly exact. Table 2 shows the drill- 
ing costs for a 10,250-ft true vertical 


j 0 NOZZLE 


depth well. In some of the wells in- 
cluded under the jet-deflection method, 
one or two whipstocks were required 
at deeper depths. The major factors 
involved are days required to drill and 
the equipment involved. 

Double dog-legging. The jet-deflec- 
tion method has proved to be a valu- 
able means of double dog-legging a 
hole. This requires the deflecting, drill- 
ing, and straightening of a bore hole in 
order to penetrate the producing zone 
or zones vertically. Casing usually is 
run after the hole has been straightened 
and the rest of the hole drilled nor- 
mally. Appreciable savings can result 
from this practice. 

Recently, 40 hours were required to 
deflect a well 175 ft, whereas 15 hours 
are normally required to drill the same 
hole straight. It is estimated that a 
minimum of 4 days would have been 
required to accomplish the same objec- 
tive with a whipstock. 

Side-tracking off plug. Another prac- 
tical use for the jet-deflection method 
is in side-tracking off of cement plug or 
from the low side of a directional hole. 
This is accomplished in the same man- 
ner as deflecting or changing the bore- 
hole direction. The bit used to “dress 
off” the cement plug can be used for 
deflection if the proper-size jets are in- 
stalled and oriented before running the 
bit. 

Approximately 6 hours have been 
required to sidetrack off of a cement 
plug. In the case of an uncontrolled 
sidetrack in a straight hole where direc- 
tion is unimportant, it is not necessary 
to even run a non-magnetic drill collar. 


Hazards 

No instances are known of to date 
in which a fishing job has resulted from 
the use of the jet-deflection method. 
However, the use of stabilizers in the 
drill-collar string is considered essential 
to prevent the differential sticking of 
the collars while jetting on bottom. 


} 0 NOZZLE 


FIG, 4. Cross section comparing nozzies in bit designed for jet deflection. One large jet 
(from % to Y%-in.) and two smaller ('/g, '/4, or ¥%-in.) jets are used. 
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Limitations 

Excellent results have been obtained 
using the jet-deflection method to a 
depth of 6000 ft. However, at this point 
the successful application decreases 
with increased depth. Good results have 
been obtained to a depth of 8500 ft 
with a conventional bit, but not with 
the consistency desirable. The factors 
which probably influence the erosion 
are decreasing bit hydraulic horse- 
power, harder formations, and the 
cushioning effects of the hydrostatic 
head on the jets. 

The hydraulic horsepower available 
on a rig is a big factor in the speed 
with which a bore hole can be deflected 
and sometimes in the success of the 
operations. An absolute minimum of 
400 available hydraulic horsepower 
can be used at shallow depths; how- 
ever, unreliable results may occur. At 
least 700 available hydraulic horse- 
power is recommended to obtain good 
results successfully and consistently. 

The ability of the directional opera- 
tor is a bigger factor in the efficient use 
of the jet-deflection method than with 
conventional tools. He must develop a 
technique of jetting which is not re- 
quired when using a whipstock. His 
selection of the proper bottom-hole 
assembly for a given situation is of 
utmost importance, with success or 
failure being dependent thereon. 

Considerable difficulty was en- 
countered originally with the erosion 
of the approach hole leading to the 
larger or orienting jet because of the 
relatively large volume of fluid flowing 
through the approach. This situation 
has now been generally overcome by 
enlarging the approach hole (Fig. 4) 
and cementing the jet in place. 


Future of Jet Deflection 

Practically all work to date using the 
jetting method has been done using a 
modified conventional bit. It is believed 
that the operational depths can be 
greatly increased by the development 
of bits more adaptable to the method. 
Of prime importance is the location 
and position of the orienting jet with 
respect to the bottom of the hole. As 
more knowledge is required of the ac- 
tion of a jet stream in a high-pressure 
fluid atmosphere, the practical exten- 
sion of the efficient use of this method 
will be extended. 


Acknowledgment 
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to present this paper. U. S. Patent No. 
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jet-deflection method patent are avail- 
able on a non-exclusive basis from the 
latter. **x* 
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* 
Three Ingersoll-Rand packaged compressor | 
plants serving a drilling rig in a remote, moun- 
tainous area of Canada, where dependability 
and freedom from maintenance are vital. 


NEW 


~ 


compressor package 
for AIR DRILLING 


...a rugged field-ready unit 
for continuous operation 


Here is a new skid-mounted compressor plant designed for 
air drilling—to give the air you need at the pressures you 
need, 24 hours a day for weeks. Just truck it to your drilling 
site, hook it up, and you're in business! 


COMPLETELY SELF-CONTAINED — Skid-mounted unit contains 
heavy-duty Ingersoll-Rand balanced-design, two-stage HHE 
compressor; General Motors Twin 6-71 turbocharged diesel 
engine; combination forced-air cooler; all auxiliaries and 
controls. No extras to buy. 


FAST, EASY STARTUP—Unit is so well-balanced and vibration- 
free that it needs no foundation; just set it on timbers, con- 
nect fuel line and discharge air lines and start it. It stays 
put and stays running. 


11 Broadway, New York 4, N.Y. 
COMPRESSORS + GAS & DIESEL ENGINES - PUMPS + AIR & ELECTRIC TOOLS - CONDENSERS » VACUUM EQUIPMENT + ROCK DRILLS 


Ingersoll -Rand | 
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ADVERTISED PRODUCTS. SEE READER SERVICE ARC 


COMPLETELY AUTOMATIC, SELF- PROTECTING — Adjustable 
regulator automatically maintains desired pressure; shifts 
from idling to running speed and loads or unloads compres- 
sor as required. Both engine and compressor are arranged 
for automatic shutdown in case of any malfunction 


LOW-COST MAINTENANCE — Self-protecting features enable 
operator to correct any trouble at source before damage is 
caused; maintenance is kept on simple preventive basis 
World-famous Ingersoll-Rand Channel Valves give jong, 
trouble-free service with sustained efficiency. Filtered, full 
force-feed lubrication systems for engine, compressor run- 
ning gear and compressor cylinders keep wear to minimum 


Contact your Ingersoll- 
Rand representative now 
for more information on 
this new unit. It will make 
money for you by speed- 
ing your job. 








FOR FURTHER INFORMATION ON 
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ALASKA: 


Swanson River 
Field Development 


Companies, contractors agree — 
operations are costly and cold 


Cameron Edmondson, Anchorage, Alaska 


THE MOST remarkable thing about 
the Standard Qil Company of Califor- 
nia-Richfield Cil Company, Union Oil 
Company of California and Ohio Oil 
Company operation in the Swanson 
River field of Alaska has been the ab- 
sence of exceptionally unusual prob- 
lems commonly associated with such 
remote wildcat exploration. Compared 
to Humble Oil Company’s Bear Creek 
venture, the Kenai Peninsula wells are 
relatively routine drilling jobs 

In fact, weather conditions are com 
parable to those in some of the Rocky 
Mountain area and drilling compares 
to that of the Julesburg Basin. 

The only serious and expensive 
trouble encountered thus far was a 
stuck drill string on the No. 3 well. This 
happened when the tool failed to open 
on a formation test. Ultimately the pipe 
stuck and then parted, under pulling 
tension, just below the elevators. When 
considerable efforts to fish the string 
failed, it was decided (because it had 
been drilled to total depth and no pro- 
duction was indicated) to plug and 
abandon 

Aside from the sheer good fortune of 
operating in an area with relatively 
stable climate, several factors are nec- 
essary for smooth progress. Among 
these are logistics of supplying the 
operations with everything necessary 
for any foreseeable emergency 


Supply Inventory 

Coastal Drilling Company rig car- 
ries a full line of wash pipe, washover 
shoes, sockets, jars and bumper subs 
for fishing jobs 

Although primary service companies 
have moved into Alaska and supplies 
are becoming available, stockpiles of 
expendable supplies are still being 
maintained at the locations. From 200 
to 800 tons of mud are kept at the well- 
site, stored on pallets and wrapped in 


vinyl plastic 
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Steam wreathes the winterized rig drilling the No. 4 Swanson River well. As viewed from across 
a frozen slush pit the fuel storage tanks can be seen at left center. The tanks hold up to 40,000 gal 
of diesel to see the rig through any transportation breakdown. Behind the end tank is the boiler 
house with its smoke stack silhouetted by a cloud of steam. 


Fuel tanks store 40,000 gal of diesel 
oil, furnishing a firm reserve at breakup 
time. Each well is spudded with more 
than 100 bits on hand — considerably 
more than the average number required 
per well thus far. Also, thousands of 
feet of casing are on pipe racks located 
at the No. 2 well. 

Finally, to assure a trouble free sup- 
ply of drill water, a 125 to 150 ft water 


well is drilled for each location 


Coastal Rig 

Also contributing to the relatively 
uneventful operation has been the con- 
tractor’s use of a thoroughly field-tested 
rig and fully experienced crews. The 


result has been a negligible amount of 
down time and a very low personnel 
turnover during nearly three years of 
operation. 

Because of the location and nature 
of the job, Coastal keeps a mechanic- 
welder on the rig, in addition to the 
regular crew. 

Despite the rather remote location of 
the field, the men have been able to 
find housing within commuting dis- 
tance and work regular eight-hour, 
seven-day tours. In fact, some of the 
roughnecks have filed on homestead 
claims 

Coastal is using a 1250-hp diesel rig 
with a 142-ft mast, capable of drilling 
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AUTOMATIC CUSTODY TRANSFER 
is now an accepted means of 
reducing well-to-pipeline transfer 
costs. Graver widens the applica- 
tion to smaller operations by 
announcing a new portable inte- 
grated production system. This 
now mobile unit has the signifi- 
cant advantages of having major 
controls operated pneumatically 
and of utilizing standard valves, 
pumps and auxiliaries. A full scale 
unit will be shown in operation at 
Graver’s Booth 74 and 75 in the 
Kansas Building at the Inter- 
national Petroleum Exposition 
in Tulsa, May 14-23, 1959. 


LARGE ACT INSTALLATIONS, 
like those illustrated here, have 
been engineered and produced by 
Graver since their participation 
in the first commercial ACT unit 
a few years ago. The principles 
embodied in the new small unit 
are thoroughly proved by Graver’s 
pioneering experience and by 
actual field performance of the 
first test unit. Be sure to see the 
new unit in operation at the I.P.E. 


A NEW SMALL 
INTEGRATED 
PRODUCTION SYSTEM 








FROM A PIONEER 
IN LARGE 
ACT EQUIPMENT 


GRAVER TANK & MFG.CO. 


DIVISION—UNION TANK CAR COMPANY 
EAST CHICAGO, IND. 


Plants and Offices Across America 








to 14,000 ft with 4%-in. drill pipe. 
Two quads and a twin furnish power 
for the drawworks, rotary and main 
mud pump. The addition to a 500 
hp main pump, the rig has a 7 by 20-in 
auxiliary pump on standby. A standard 
boiler steam-heating system is used to 
winterize the rig. 


Drilling Program 

The drilling program is still in the 
experimental stage but the procedure 
has been outlined. 

rhe well is spudded and a few feet 
of 20-in. conductor pipe is cemented in 
place. At 3000 ft, 13%-in. surface 
string is run and cemented to surface 
While waitiag on cement, blowout pre- 
venters, consisting of double rams top- 
ped by a hydraulic bag packer type 
unit, are installed 

An 1|1-in. bit is used to drill out from 
under the surface casing, dropping 
down to a 10%-in. hole between 4000 
and 5000 ft. The 10%-in. hole is car- 
ried to core point at the top of the 
formation. 

The pay zone, at about 11,000 ft, is 
cored with 8%-in. bits and then 
reamed to 9 in 

Jet bits are used to a depth of 6000 
to 7000 ft and then conventional rock 
bits drill the hole to core point. A 
string of 44%-in., full hole drill pipe 
with 8 to 10 drill collars (7%-in. OD) 
is used. The bit weight ranges from 
30,000 to 40,000 Ib. 


Mud System 

A basic mud of gel, tannex, que- 
bracho and some caustic is used. A 
mud weight of 75 lb per cu ft is used 
to 7000 or 8000 ft and then gradually 
built up to 95 Ib. Initially the mud has a 
pH of about 8, a viscosity of 50 to 60, 
and a filter loss of 10 to 12 ce. The 
filter loss is cut to 3 to 4 cc for coring 
and the viscosity goes up to 60 to 80. 

Mud pressure is 1400 to 1500 psi for 
jet drilling. The volume is 600 gal per 
min, dropping down to about 450 gal 
per min as the hole deepens. 

Following this program, the wells 
are drilled to 11,000 ft in some 60 days, 
using from 60 to 65 bits 


Formation Difficulties 

Formation troubles to look out for 
are lost circulation, hole enlargement 
by washing-out, and some high water 
heads in deeper formations. But all as 
comparatively minor problems, offi- 
cials say. 

Lost circulation trouble is usually 
cured with fiber and sawdust and 
cementing is often necessary. The sur- 
face casing has been set at deeper 
depths, from 1500 to 3000 ft, to reduce 
hazards of lost circulation. High-pres- 
sure water zones can be handled by 
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Cementing truck stands by at the Coastal rig on location for the Halasko-King offset to 
Standard-Richfield's No. 2 Swanson River well. A limited amount of cementing, logging and 
other service equipment is now available in Alaska, but the operator must make arrangements 
in advance to be sure of obtaining them when needed. 


Unusual “tank battery” furnished storage for production tests on the Swanson River discovery 
well. These tests are being conducted to determine the economics of installing permanent pro- 
duction facilities. 


Mud supplies and other perishables are stacked on pallets and wrapped in vinyl plastic at the 
No. 4 well, waiting to be used. Behind the stacked material are three trailers used for offices and 
temporary housing. At left is a corner of the corrugated-iron enclosed rig. The No. 4 was plugged 
about April | at a depth of 12,582 ft. 
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"See you in TULSA!” 


yews AMERICAN IRON & MACHINE WORKS COMPANY is 
(A) 
1 iS b 

* —— lal =a 

22411 a = 

i 


Elmer Rubac 


Bert Wheeler 


We, and all the sales force at American Iron, are looking forward to 
seeing you at the great International Petroleum Exposition in Tulsa 

As in years past, American Iron will have an unusual, colorful exhibit 
of our quality drilling and producing equipment, including many new 
products! In addition, for your comfort, we will have an air-conditioned 
lounge in our booth area. 

Stop by and say ‘Hello,’ we'll all be happy to see you! 


M.G."Mac’ McCool Booth No. 159-60-61 Oklahoma Building 


Another 


inf) Available through your Supply Store 


pe r AMERICAN IRON & MACHINE WORKS COMPANY, INC. 
PETROLEUM $18 North indiono Avenue + Oklahoma City, Oklchome 


7 
et Subsidiory of AMERICAN MACHINE & FOUNDRY COMPANY 


36 Years’ Experience in Designing and Manufacturing Oil Field Equipment. 


FOR FURTHER INFORMATION ON 
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The Image of CF «I assures top quality in 
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SEAMLESS 


CASING AND TUBING 


The CFaI giant stands for skill 
and long years of experience in 
producing quality steel products. 
And in the petroleum indus- 
try, users have learned to rely 
on CF&l’s craftsmanship for 
straight, strong and “true” seam- 
less casing and tubing. 

CFel’s advanced production 
equipment and techniques—from 
special heat treatment to preci- 
sion threading, plus a system of 
meticulous inspections—is your 


STEEL 


COLORADO FUEL AND 


guarantee of quality casing and 
tubing. Made from top quality 
steel, CFaI Seamless Casing and 
Tubing are subjected to rigid 
manufacturing standards and 
meet API STD SOA specifications. 
They are available in sizes 2%” 
through 9%” O.D. 

The next time you need seam- 
less tubing or casing, we suggest 
that you get in touch with us. 
We'll be happy to quote on your 
requirements. 6622 


SEAMLESS 


casing and tubing 


IRON CORPORATION 


DENVER, COLORADO 


eer BALA Oey 
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increasing mud weight to approxi- 
mately 95 Ib per cu ft. Formation 
water is fresh and is not a problem in 
creating mud contamination. 


Well Costs 

Although the work has been rela- 
tively trouble-free, the wells are not 
cheap. The ones drilled to date have 
cost from $600,000 to $900,000 each. 

For completing the wells, 7-in. cas- 
ing is set through the production zone 
and perforated. A production string of 
2% in. tubing is run above a packer 
on the zone. Mud is displaced with 
water and the well swabbed in, if neces- 
sary. 

Thirty gravity oil has a gas-oil ratio 
of 150-1 and is relatively clean, indi- 
cating no major production problems. 


Pipeline? 

Present plans call for 30-day produc- 
tion tests for al! completed wells. Oil is 
trucked to Seward and shipped to Cali- 
fornia. Studies are now underway to 
determine the best deep water terminal 
for a pipeline to be built when (or if) 
indicated production of shut-in wells 
reaches 6000 bbl per day. 


Defining Field Limits 

Any hopes of reaching this goal 
quickly were dimmed somewhat when 
No. 3 and No. 4 proved to be dry. This 
was especially disappointing as the No 


Standard's supply yard is located at the No. 2 well. The wellhead can be seen in the center 
of the picture with a production man working in front of it. Part of the stock of pipe and casing 
is shown at left. Top of one of two storage tanks appears in the foreground and, just beyond, the 
temporary loading rack for trucks hauling oil to Seward 


3 well formed one point of a rough 
triangle with wells No. 1 and No. 2 at 
the other points. The No. 4 well now 
abandoned at 12,582 ft, and the 
Halasko-King Oil Company well, also 
drilling to test the Hemlock zone some 
34% miles southwest of No. 2, is help- 
ing a great deal in defining the field 
magnitude. 


Road Construction 

Aside from drilling, a major problem 
has been road building. It was neces- 
sary for Richfield to build a 22-mile 
road through muskeg and heavily 
wooded country before the initial drill- 
ing operations could be undertaken. 
Winter construction has proved more 
economical than summer. x*** 


SPEED UP YOUR JOBS! 


TUBING ...LIGHT DRILL PIPE... CASING 


POWER 
TONGS 


FOUR MODELS TO CHOOSE FROM 





Model Size Range | Torque Range 
54 2%" to 7”  |300 to 9,000 ft 
55 4," to 10%,” | 500 to 15,000 ft 
57 | 4%" to 10%” | 300 to 8.000 ft 


| 
58 1%)” to 5%” |300 to 4,000 ft 











All Foster Representatives carry a complete 
inventory of spare parts for Foster tongs and 
all models of Foster Catheads. 


SOLD AND SERVICED BY 
F. M. Farrier 

Peck Sales & Service 
Tillery & Porks 

Garlick Sales & Service 
Texas Warehouse Service. . 
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Wichita Falls, Texas 
Houston, Texas 

Odessa, Texas 

Oklahoma City, Okichoma 
Corpus Christi, Texas 





Model 58 Foster Power Tong 
Size range 1 2- to 52-inch Pipe. 
Torque range 300 to 4,000 ft. Ibs. 

Stripper rod wrench available. 











5 second MAKE-UP 
7 second BREAK-OUT 


Owners of hundreds of Foster 
Power Tongs praise their 
speed, torque control, and 
safety. Why don't you investi- 
gate Foster Power Tongs? The 
tongs that stay on the pipe 
... 4 models, strip rods or run 
1 %- to 10%-inch pipe. Make 
and break slim hole drill pipe. 


CATHEAD COMPANY 


P. O. BOX 
2101 GRANT ST. 


Lafayette, Lovisiana 
Great Bend, Kansas 
Farmington, New Mexico 
Bakersfield, California 
Casper, Wyoming 
Salem, Illinois 
Shreveport, La. 


R. D. Cloninger 

L. W. Mauck 

W. ©. Nelson 

Coastal Engineering Co 
Moore Sales & Service Company 
Joe Perry 

T. C. McDonald 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARDO 


1351 


WICHITA FALLS. TEXAS 
PHONE 322-8653 


Edmonton, Alberto, Canada 
Buenos Aires, Argentina 


Leidecker Tool Co., Ltd 

Langley Y Cia Srl. 

East-West Oil Tools C.A. 
Maracaibo & Anaco, Venerzvelo 


Rooks Oilfield & Engineering Supply Co., Lid 
San Fernando Trinidad T.W.! 
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Thru-out oil land the smooth 
true running Ajax flywheels 
symbolize the cheapest and most 
dependable long life power in the 


oil producing business 

Simplicity in design — Finest 
craftsmanship in building — Best 
possible materials — add up to the 
lowest ultimate cost 


DP-60, 9'2" bore, 12” stroke. Recommended speed range 300 to 475. Rated BHP 60 at 
475 RPM. Overall length 9612". Overall width 6414". Total weight 6200=. 


Horsepower with the broadest range of engine capacities 
for the greatest number of applications in the field . . . eight 
sizes, 12 to 115 useable HP. 

Yes, they cost a little more . . . but the bonus features give 
more horsepower per dollar for a longer time. Many AJAX 
units have run 10 years and longer without even cylinder 
head removal. 
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AJAX GAS AND OIL ENGINES 


AJAX IRON WORKS cCoRRY, PENNSYLVANIA 


AJAX also builders of ae OIL FIELD DISTRIBUTORS: The National Supply Co., Pittsburgh, Pa 
q e R. B.Moore Co., Bolivar, N. Y. @ Bethlehem Steel Co., Supply 


Pressure Pumps Compressors ae Division, Tulsa, Oklahoma 





Use of microlaterolog provides. . . 


P 420.112.) 


Improved Accuracy in 


Porosity Determination 


Proper analysis and evaluation of the information 


available from the microlaterolog give better 


formation factor and porosity determinations 


mining formation factor and porosity 
of non-argillaceous rocks with the 

microlaterolog are: 
1. Thick mud-cake causing the log- 
ging current to be dissipated 


Uncertainty as to the proper 
relationship between formation 
factor and porosity. The Humble 
formula is based on a few meas- 
urements of porosity and forma- 


before it enters the formation. 
Incomplete flushing of the in- 
vaded zone surrounding the 
borehole 


tion factor, mostly of sandstones 
with medium to high porosity; it 
is not always suitable for use 
Albert A. Brown with carbonates or low porosity 
The California Standard Company 

Calgary, Alberta, Canada 


MICROLATEROLOG 


A DEVICE FOR MEASURING bore- SP sp 
hole-wall resistivity known as the —hd+ RESISTIVITY —h+ 
microlaterolog,' a focused-current log- HOLE DIA ;, 20. , MOLE, o1a 
ging instrument, was first introduced in ° 

1952. It has since proved to be more 
iccurate than the earlier microlog for 
determining formation factor and 
porosity” and is now widely used as a 


MICROLOG 


RESISTIVITY 


= a 
a 20] 
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formation evaluation tool 

The microlaterolog determines for- 
mation factor and porosity of a reser- 
voir rock from resistivity measurement 
of the flushed zone surrounding the 
borehole (R,,,). The formation factor 
(F) of the invaded rock is calculated 
using the following relationship®: 

R 


I = «a. 
RK ” 








where 

Rust is mud filtrate resistivity 

* is water saturation of flushed 

zone 

Porosity (@) is then estimated from 
the formation factor, frequently with 
the use of nomograms which provide 
a graphical solution of the “Humble 
formula™’* 











ob 0.80F °. 46 
or the “Archie” relationship 
db Fm, 14<m< 2.6 ~ _- an , 
Although the microlaterolog has ” oO) es Toa 1 208 GSheset= = 
rat 
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proved to be a very useful logging tool, J iLL ttt) LE 
under some logging conditions it has 


ee 





FIG. |. Comparison of mud-cake thickness as determined by the microlaterolog 
and the microlog. The microlaterolog was run 24 hr after mud circulation was stopped; 
the microlog was run 8 hr after circulation was stopped. 


not given consistent or accurate results. 
rhe principal sources of error in deter- 
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FIG. 2. Another comparison of mud-cake thickness as recorded 
by the microlaterolog, run 6 hr after mud-circulation was stopped 
and the microlog, run 10 hr after circulation was stopped. 


sandstones. The accuracy obtain- 
able using the Archie relation- 
ship is limited by uncertainty 
about the correct value of “m” 
to be used for a particular reser- 
vor. 

For rocks with an argillaceous 
matrix, the microlaterolog can be used 
to measure an “apparent formation 
factor (F,)” which is useful in log 
interpretation. However, porosity can- 
not be estimated from this apparent 
formation factor except in local areas, 
using empirical relationships. 


Effect of Thick Mud-Cake on 
Microlaterolog 

Well logging service companies 
usually provide a caliper log with all 
wall resistivity logs. These caliper logs 
show that mud-cake thickness increases 
with time elapsed since the last round 
trip with the drilling bit. 

Fig. 1 shows the logs of a well in 
which caliper logs were run with a 
microlaterolog and a microlog. The 
microlaterolog-caliper was not obtained 
until approximately 24 hours after cir- 
culation stopped. The caliper log shows 
that the mud-cake was by that time 
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FIG. 3. Two overlapped runs of an electrical log run through « 
water-saturated formation. Run No. | shows that invasion was not 
more than | or 2 in. deep. Run No. 2, made 5 days later, shows 


invasion increased to 15 to 18 in. 


about 1%-in. thick. As a result, the 
microlaterlog is useless for quantitative 
log analysis since, opposite permeable 
intervals, it is reading principally the 
mud-cake resistivity. 

Fig. 2 shows a microlog-caliper and 
a microlaterolog-caliper run through 
the same formation in another well. 
For this second well, because of bridg- 
ing in the hole, it was necessary to 
make a round trip with a bit before the 
microlaterolog was run. Although the 
microlaterolog was not run until more 
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than 24 hours after drilling stopped, a 
good microlaterolog was obtained 
showing thin mud-cake on the caliper 
log. This was partly because a better, 
lower water-loss mud had been used, 
but also because the round trip had 
removed the mud cake which had built 
up. 

This suggests some remedies for log 
interpretation problems due to thick 
mud-cake. When experience in the area 
indicates that the microlaterolog will 
probably be affected by thick mud- 
cake, it should be run first in a series of 
logs. This may permit obtaining a good 
log before the mud-cake becomes too 
thick. Sometimes this is impossible, 
since the E-log is needed first to choose 
the intervals to be logged with the 
microlaterolog. In that case, if a good 
microlaterolog is essential for log 
analysis, it may be worthwhile to clean 
off the mud-cake with a bit before run- 
ning it. 


Effect of Shallow Invasion on 
Microlaterolog 

Fig. 3 shows two overlapped runs of 
an electrical log across the Mission 
Canyon formation in a southeast Sas- 
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katchewan well. The interval is water- 
saturated. The similar, low reading on 
the 16-in. and 64-in. normal curves of 
the first run, made immediately after 
the formation was penetrated, show 
that invasion is not more than 1 or 2 
in. deep. The second electrical log, 
made five days later, shows deeper 
invasion of about 15 to 18-in. 

The microlaterologs which were run 
with the E-logs are shown in Fig. 4. 
Run No. | microlaterolog reads about 
the same as the 16-in. and 64-in. nor- 
mal curves of the Run No. 1 E-log, 
indicating that it also is reading beyond 
the shallow invasion zone and measur- 
ing the formation resistivity rather 
than the invaded zone resistivity. For 
Run No. 2, the microlaterolog reads 
the resistivity of the invaded zone cor- 
rectly, so that accurate formation fac- 
tor and porosity determinations can be 
made with it. 


For areas and formations where in- 
vasion proceeds slowly, as illustrated 
by this example, it is sometimes ad- 
vantageous to run the microlaterolog 
as late as possible after drilling has 
stopped. When a series of logs are to 
be run, the microlaterolog should then 
be run last. The additional few hours 
may permit invasion to reach the depth 
of 4 to 6 in. necessary for microlater- 
olog use. 

This delay, however, may result in 
thick mud-cake affecting the log 
quality, as has been discussed above 
The optimum timing for the micro- 
laterolog run must be chosen from a 
consideration of these opposing fac- 
tors, based on experience in the area. 

An example of shallow invasion of 
an oil-saturated interval, and its affect 
on microlaterolog interpretation, is 
discussed below. 
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FIG. 4. Superimposed microlaterologs run with the logs shown 
in Fig. 3. Microlaterolog Run No. 2 reads the resistivity of the invaded 
zone correctly, so that accurate formation factor and porosity deter- 


minations can be made with it. 
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for comparison. 


Preparation of F,/¢ Charts for 
Microlaterolog Interpretation 

Improved accuracy in estimating 
porosity (¢) from apparent formation 
factor (F,) is possible if empirical 
F, vs ¢ charts are prepared for each 
area or field where the microlaterolog 
is used. The preparation of such a chart 
for the Mississippian oil fields of the 
Virden, Manitoba area was as follows 

Fifteen wells from five producing 
fields in the Virden area of southwest 
Manitoba were used in the study. All 
wells produce oil from the Lodgepole 
formation of Mississippian age. Core 
analyses for the wells were plotted 
versus depth on a vertical scale of 
1 in. = 25 ft, and compared with the 
microlaterologs; when necessary, the 
plots were adjusted for depth to fit the 
microlaterolog over the same section 

The apparent formation factor was 
calculated from the microlaterologs for 
approximately 500 points within the 
producing intervals of the several wells, 
and these points were tabulated along 
with the core analysis porosities for the 
same interval. 

“Best fit” equations for the resulting 
data points were calculated, using an 
electronic computer, and assuming a 
relationship between apparent forma- 
tion factor and porosity of the form: 

F,=ag™ 


+ + 2 — — 


APPARENT FORMATION FACTOR 
vs 
POROSITY 
SOUTHWEST MANITOBA 
(5 WELLS) 
10 5 ; 
POROSITY g 


FIG. 5. Apparent formation factor as determined from micro 
laterologs is plotted on log-log paper against porosity. A “least 
squares’ method of curve-fitting was used to establish the “best-fit 
F, lines. The commonly used Humble formula is plotted on the graph 
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FIG. 6. Plot of formation factor against 
porosity is based on the Archie relationship 
formula, F =, for values of m from 1.4 
to 2.6. the Humble formula is also plotted on 
the graph. 


A “least squares” method of curve- 
fitting was used. (This method assumes 
that the best-fit line for a group of 
points is the one for which the sum of 
the squares of either the vertical or 
horizontal distances of the points from 
the line is a minimum. If the vertical 
deviations are minimized the best-fit 
line is called the Y-on-X best-fit line; 
similarly, when the horizontal dis- 
tances are minimized the best-fit line is 
called the X-on-Y best-fit line.) 

The data points, plotted on log-log 
paper, are illustrated by Fig. 5. The 
calculated Y-on-X and X-on-Y lines 
are also shown. The correlation coeffi- 


Rm vs Rmf 


SOUTHWEST MANITOBA 
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FIG. 9. Plot of mud-filtrate resistivit 


agzicst mud resistivity + 


FIG. 7. Data points from Fig 5, with a 20 
percent residual oil correction of F, to F, 
superimposed on the Archie curves from 
Fig. 6, showing close agreement between 
plotted points and curves. 


cient (r) for the data is 0.68. (The cor- 
relation coefficient is a measure of how 
closely the points fall along a straight 
line. A value of r= 1 indicates all 
points fall on the best-fit line; for 
r = O, the points have no preferred 
orientation. ) 

An infinite number of best-fit lines 
exists between the Y-on-X and X-on-Y 
lines shown on Fig. 5. The preferred 
best-fit relationship between apparent 
formation factor and porosity depends 
on the type and range of errors in the 
F, and @ measurements. If it is as- 


1000 


Fo 


APPARENT FORMATION 


50 


FIG. 8. Best-fit line (y on x) for | of 15 
wells is parallel to, but displaced from, the 
best-fit line for all 15 wells. This is possibly 
due to an error in the measurement of Riuie. 


sumed that the core analysis measure- 
ments are accurate, and that the cor- 
rect core analysis interval has been 
assigned to each calculated F, value, 
the Y-on-X line represents the best 
equation for the Virden area for esti- 
mating porosity from microlaterolog 
measurements of apparent formation 
factor. However, these assumptions 
cannot be safely made, as will be 
shown, and the preferred apparent for- 
mation factor/porosity relationship lies 
between the Y-on-X and X-on-Y lines 
which are illustrated. 
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FIG. 10. Data points for one well show little scatter, but all 


15 wells in the study shows the plotted puint corresponding t> *+ fall above the 15-well best-fit line. High microlaterolog readings 


well illustrated in Fig. 8 (S. Virden 2-10). f'1e Rms value is anoma is 
in that it is about one-half the Rw valuo, whereas an Riane/R.. ‘ic 


of about 0.8 is expected for muds used in the area. 
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in the oil zone are believed to be due to shallow invasion, resulting 
in high residual oil saturation in the flushed zone. 
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SECURITY Makes the Right Bit 


Security manufactures a complete line of rock 
bits — including 1120 types, sizes, and other 
variations — a few of which are illustrated above. 
Each satisfies a specific combination of drilling 
conditions, to meet the oil industry’s most exacting 
requirements. 


There are Security bits for the softest shale 
having the lowest compressive strength. There are 
Security bits for every intermediate condition and 
complication up to and including the hardest flints 
and quartzites. 


Security bit sizes range from 5% to 15 inches. 
Pin sizes vary from 314 to 65% inches. Circula- 
tion types include regular, jet, air, and jet air. 


fe: 


Selecting the RIGHT bit assures fastest pene- 
tration, maximum footage, and greatest drilling 
economy. Rely on Security to furnish the RIGHT 
bits for every well you drill. Send for Secur- 
ity’s 1959 fact catalog of rock bit information. 


“ 
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[The commonly used Humble 
formula is plotted on the graph for 
comparison with the calculated best- 
fit lines. Residual oil saturation of 20 
percent in the invaded zone was as- 
sumed in positioning the Humble 
formula line; this value was obtained 
from core studies. Use of the Humble 
formula in the Virden area causes a 
systematic error in porosity estimation 
from formation factor measurements. 

Fig. 6 shows a F vs ¢ chart which has 
been successfully used by the Cali- 
fornia Standard Company in Canada. 
Chis chart uses the Archie relationship 
(F = #™), and indicates the range of 
“m” values which should be used for 
each formation factor value. Fig. 7 
shows the data points of Fig. 5, with a 
20 percent residual oil correction of 
F, to F, superimposed on the Calstan 
porosity chart. The chart agrees reason- 
ably well with the data points except 
for the lowest apparent formation fac- 
tor values. The anomalous points may 
represent rocks which are slightly argil- 
laceous. 

Best-fit F, vs @ equations were cal- 
culated also for each of the 15 wells 
used in the study. A comparison of the 
best-fit lines for each well with the 
average best-fit lines for all wells shows 
some of the reasons for scatter of the 
data points 

For example, the best-fit line for the 
F,/@ points from California Standard 
South Virden No. 2-10 is parallel to, 
but displaced from, the best-fit line for 
all 15 wells (Fig. 8). A study of the 
possible reasons suggested that this is 
due to an inaccurate R,,,, measurement. 
Fig. 9 shows that the R,,, value re- 
corded for South Virden No. 2-10 is 
anomalous in that it is about one half 
the R,,, value, where as an R,,,-/R,, ratio 
of about 0.8 is expected for muds used 
in the area. 

For the Calstan Routledge No. 12-22 
well, the F,/@ data points show little 
scatter, but all fall above the 15 well 
best-fit lines (Fig. 10). When the 
microlaterolog is compared with the 
core analysis it can be seen that the 
microlaterolog reads high over the pro- 
ducing interval but agrees with the core 
analysis in the interval below 2088 ft 
which is water-saturated (Fig. 11). 
(Points from this lower interval are not 
used in construction of Fig. 9, since this 
study was restricted to oil-producing 
intervals.) The high microlaterolog 
readings in the oil zone are believed to 
be due to shallow invasion, resulting in 
high residual oil saturation in the 
flushed zone. Study of electrical logs 
has shown that invasion only a few 
inches deep is not uncommon in the 
Virden area. 

Fig. 12 is an example of a well for 
which the F,/¢ plot exhibits an un- 
usually high degree of scattering. A 
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FIG. ||. Example of a well for which the F./# plot exhibits an unusually high 
degree of scattering. Comparison of the plot with the microlaterolog suggested 
that this is due to a core being mislabeled as to depth, or inverted in the core box, 
since the porosity plot could not be fitted to the log over part of the cored interval. 


comparison of the porosity plot with 
the microlaterolog suggested that this 
is due to a core being mislabelled as 
to depth, or inverted in the core box, 
since the porosity plot could not be 
fitted to the log over part of the cored 
interval. 

Knowledge of these potential sources 
of log interpretation errors suggests 
steps to guard against their future 
occurrence. 


Summary 

Accuracy in porosity determination 
from the microlaterolog can be im- 
proved in two ways: 

1. The timing of the microlaterolog 
run should be chosen, using past ex- 
perience in the area, to ensure that 
sufficient invasion is present over inter- 
vals of interest, but that mud-cake is 
not too thick. The optimum time to 
run the log will depend on several fac- 
tors. For example, in Canadian areas 
where gyp-base mud is used, it is 
usually advantageous to run the micro- 
laterolog as late as possible. There is 
little or no mud-cake with gyp-base 
muds, and invasion is shallow because 
of the low water-loss properties of the 
mud. 

2. For field areas, empirical F,/¢ 
charts should be constructed. These 
charts give increased accuracy in poros- 
ity determination, as they average out 
errors due to variable residual oil sat- 


uration, changes in formation factor/- 
porosity relationship, effect of mud- 
cake, etc. 
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‘Major Find’ 
Reported in High 
BHP Area 


A high pressure gas-condensate dis- 
covery which may turn out to be one 
of the year’s major finds has been 
tested in Cameron Parish by Tidewater 
Oil Company. Their No. 2 Lacassane, 
four miles east of Chalkley field and 
five miles southwest of nearest produc- 
tion at South Thornwell field, has the 
deepest Camerina sand production ever 
encountered and a calculated bottom- 
hole pressure in excess of 14,000 psi. 

Tidewater’s discovery, 15 miles west 
of Jennings, on production test flowed 
at the rate of 2,600,000 cu ft of gas 
daily through Y-in. choke with 87.5 
bbls of 48.2 deg condensate per million 
through perforations at 16,122-130 ft 
in the Miocene. Flowing tubing pres- 
sure was 11,300 psi. The company has 
more than 20,000 acres in the vicinity. 

The unexpectedly high pressures en- 
countered made the discovery of these 
important new reserves a costly ex- 
perience for Tidewater. The first test 
on the large block had to be abandoned 
below 16,000 ft when the Kelly Joint 
kicked out of the hole and collapsed 
the drill pipe in several places. When 
several months of fishing operations 
failed to clear the hole, enough evi- 
dence was available to merit plugging 
the hole and skidding the rig 360 ft 
north for a new test. 

The location of the well is deep in 
the Louisiana swampland and required 
construction of a mile and a half of 
new board road, a similar section of re- 
conditioned shell road, and construc- 
tion of a 105-ft bridge at a total cost 
of well over $100,000 before the bit 
could be spudded in. 

All told Tidewater paid nearly $2 
million to locate the new production, 
including a mud bill of nearly half a 
million. 

The excessive pressures required ex- 
traordinary precautions and expendi- 
tures to find these new reserves. The 
blowout preventer on the second well 
tested safe at 15,000 psi. The casing 
program called for P-110 pipe begin- 
ning with the 956-in. string and a final 
4'2-in. liner with a minimum yield of 
14,420 psi. The special tubing, with 
a minimum yield above 25,000 psi, 
weighs 11.65 Ib per linear ft, compared 
with normal tubing weight of 4.7 Ib 
per ft. 


THE PETROLEUM ENGINEER, May, 1959 





This free 
Service Report 
shows how =~ 


Oakite 
restores clogged bottom-hole 





pump in thirty minutes 


Next time you pull out a bottom-hole pump covered with grease, 
mud and rust, and clogged with gyp and lime deposits—see how 
fast you can salvage it by Oakite ECP methods. 


First the outside. You'll find that a few minutes soak in the 
right Oakite solution takes all the muck off the pump, leaves 
it clean as new. Then another short soak in the right Oakite 
descalant solution gets rid of the interior deposits. In just about 
half an hour, all told, the restored unit can go back in the line, 
pumping at full rate. 


Oakite ECP is the Engineered Cleaning Program that saves 
you time and money through chemical cleaning. It is engi- 
neered to fit your particular operation under the experienced 
supervision of your local Oakite man. 


For more information on salvage cleaning, write for Oakite 
Service Report #B 4594, “Maintaining Oil Field Drilling Equip- 
ment.”” Address Oakite Products, Inc., 48 Rector Street, New 
York 6, N. Y. Export Division Cable Address: Oakite 


EC P— your economy key 


UT 








1909-1959 


years’ leadership in industrial cleaning 


Technical Service Representatives in Principal Cities of U. $. ond Conode 


B-99 








Three important additions to the Byron Jackson 























line of Power Tools will be unveiled at the International Tel - an att - 
Petroleum Exposition in Tulsa, May 14 to 23. They NEWEST 


are 1) the new BJ Power Casing Tong; 2) the new 





BJ Power Drill Pipe Tong; and 3) the new BJ Power 
Sucker Rod Wrench. Don't miss seeing these great new 
power tools in action— Booths 208-210, Oklahoma Building. 
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Byron Jackson Tools, Inc. 


A SUBSIDIARY OF BORG-WARNER CORPORATION 
P.O. Box 2017A, Terminal Annex, Los Angeles 54, California 
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Look for the yellow and red 
« +  Baroid Supply Centers, 
Marine Terminals or Inland Stores 
. - * * —they give you the most 
efficient direct service in 
the mud industry. 
This improved service is winning 


more friends every day. 


| | 


BAROID DIVISION ¢ NATIONAL LEAD COMPANY 


MAIN OFFICE ° ©. @oOoxn 1676. MOUBTON +. THEKAS 








Seeing is believing... 


INVE 


BAROID’S /asic 


additive for 
OIL-BASE- 
( mulsion 


INVERMUL ORDINARY 
OIL-BASE WATER-BASE 


» op7e 
Arillingo mia 
Qrilling luuUas EMULSION EMULSION 


INVERMUL ... stabilizes oil-base-emulsion mud 


prepared with crude or refined oils. 


INVERMUL MUD ...protects formations 


against water damage. 
gains er ¢ ge BATTER 
COMPLETIONS 


INVERMUL MUD... is easy to 
maintain or recondition during drilling, 
coring or working-over. 


WATER DAMAGE 
TO FORMATIONS 


(fii MINIMIZED 
. V/ | 
VAN ALO 


BAROID DIVISION NATIONAL LEAD COMPANY 


MAIN OFFICE: ». ©. BOX 1676. HOUSTON 1, TEXAS 


Trademark of Baroid Division National Lead ( 





another great MARTIN-DECKER achievement! 


THE NEW BE; a y- VUE 


PRESSURE 
GAUGE 


Pel TPN 


PSI 


| 


Gauge shown 
ACTUAL SIZE 


The First 
See it perform 
at the 


Tulsa and New York 
OIL SHOWS 


Accurate 


PRESSURE GAUGE 


For Applications 

Requiring 

RUGGEDNESS and me 
(y _ 


DEPENDABILITY PS 
MARTIN: @¥ -DECKER CORP. 


. 
HOME OF THE WEIGHT INDICATOR LONG BEACH CALIFORNIA 


Write for Bulletin No. P-85 


CAPACITIES: 3,000 ibs., 5,000 Ibs., 
6,000 ibs., 10,000 Ibs., 15,000 Ibs. 





Penrod's latest addition 
to Gulf Coast fleet... 


New Look 
im Offshore 
Drilling 


P 422.912.5 


Designed with a working capacity of over 20,000 ft, this 
platform boasts a versatile blowout preventer system capable 
of handling any pressures encountered in its working area 


David L. Black 


Austin, Texas 


GULF COAST DRILLING ACTIVI- 
IES during the past year have been 
marked by a steady movement of drill- 
ing barges and platforms. But instead 
of moving to new drilling locations in 
the Gulf, many of the offshore units 
have been under tow to new assign- 
ments in foreign waters ... and others 
have returned to their home berths to 
await a revival in Gulf Coast activity 

A relatively new platform, however, 
is making its presence known in the 
Gulf waters. Penrod Drilling Com- 
pany’s new way of doing things is mak- 
ing their offshore unit stand out in 
South Louisiana. The “Petrel,” com- 
missioned in 1958, has already put in 
an impressive amount of work. At the 
present time, it is drilling for Placid 
Oil Company in Block 118 of the 
Eugene Island area south of Morgan 
City. 


Platform Construction 

rhe Petrel is one of the biggest plat- 
forms of its type in service. From the 
heliport to the opposite end, 250 ft of 
space covers the Gulf. Supported 
length is 196 ft, with a width from col- 
umn to column of 174 ft. Six columns 
180 ft in height support the upper 
platform above the surface of the Gulf 
rhe platform itself rests on a submer 
sible hull on the ocean floor. When the 
rig is moved, hydraulic jacks and a 
pumping system raise the lower sec- 
tion until it floats below the work unit. 
Then the entire unit is moved by tug 
to the next location. 

In two of the columns, elevators 
carry workmen down to the level of the 
lower hull, where they can inspect 
pumps and compartments to make sure 
all equipment is functioning properly. 

Size alone, however, is not respon- 
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FIG. |. The “Petrel" ready for moving, with its six columns jacked up and the submersible 
hull raised. Notice the anchors at both ends of the structure. 


sible for the Petrel’s reputation. Its 
ability to do the job properly is equally 
important, With five heavy diesel en- 
gines furnishing power, the rig has a 
working capacity of over 20,000 ft, 
and is presently completing holes over 
16,000 ft deep. 

Working on locations 25 to 80 miles 
from land, many materials which could 
be supplied in a few hours on land 
have to be stored in quantity on the 


Gulf. The mud system, for example, 
has a reserve capacity of 806 bbl, with 
an active working capacity of 583 bbl. 
When shipments are made from the 
base at Morgan City, special barges 
with two 1000-sack storage tanks bring 
bulk material to the unit. There, air 
hoses operating under 40 psi of air 
pressure are attached to the top of the 
bin, with large feeder lines connecting 
the bin to the storage units on the unit. 
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Air pumped in the top forces the bulk 
material through the hoses at the bot- 
tom to storage units on the Petrel. The 
same procedure is used to transfer 
cement to the unit. 

Chemicals and other additives are 
the only types of sack material used 
on the rig, and these are unloaded by 
cargo nets to an arrangement of con- 
veyor belts, where they are carried to 
storage centers. 

Two huge pumps furnish power for 
the mud system. In an emergency, they 
can be hooked directly to the kill line 
to pump mud in the hole under pres- 
sure. 

Levingston Shipbuilding Company 
of Orange, Texas, constructed the 
Petrel in 1958 at a cost of $8,500,000. 
Equipment, however, is not the only 
item that makes the Petrel so expensive. 
Its living quarters are among the best 
available, and its food ranks equally 
well with anything to be had on land. 


Living Facilities 

Two cooks are constantly on duty, 
rotating in shifts like the drilling crews. 
At any hour during the day or night, 
a crew member can get a snack or a 
full-course meal. A typical menu for 
dinner consists of roast beef, turkey, 
steak or jambalaya, with 12 or 15 
vegetables accompanying the meat, and 
3 or 4 desserts to end the meal. There’s 
never any complaint about the quality 
of the food. In fact, many men grumble 
because they don’t have equivalent fare 
when they go home. 


FIG. 3. Blowout preventer stack consists of an annular-type pre- 
venter, a single-gate preventer with blind rams, a drilling spool with 
two outlets, and a single-gate preventer with pipe rams. The stack is 





the swivel in the foreground. Behind the supporting brace is one of the columns, with markings 


indicating depth of submersion. 


Living accommodations on the 
Petrel equal hotel and motel rooms on 
land. The Petrel has a number of state- 
rooms, each housing two men. Two 
bunks, two desks and a lavatory are in 
each room. Stewards provide clean 
sheets and towels daily. The living 
quarters are sound-proofed from the 


firmly secured to the platform by cables on four sides. 
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remainder of the rig and have com 
plete air conditioning. Next to the 
dining room is a lounge for those off 
duty, with card tables, magazines, 
newspapers and a television set 
Work schedules are set up on a 
week-on week-off basis. Many mem 
bers of the crew live in Mississippi, 


FIG. 4. From the edge of the heliport, the remote blowout-pre 
venter controls can be seen at left-center. The open door leads to the 
lower deck. Casing storage is to the right 
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FIRST ONE-PIECE DRAWWORKS 
DESIGNED FOR DEEPEST WELLS 





SEE IT AT THE 
OIL SHOW 


IN TULSA « \ x 
} j PY) 


Nr a 
BLOCK No. ¥. | 


The all-new GD-2100 hp drawworks— 
Gardner-Denver engineered for the deepest drilling 


today and tomorrow ... more than 130,000-Ib. single line pull 





Unitized construction—Complete drawworks is moved as one 
load. Chains stay in place, sealed inside of dust-tight housing. 
ANOTHER 
OIL FIELD 
FIRST FROM 


Protects costly line—Extra large drum measures 36” dia. x 60” 
long. Spools 1!" drilling line with minimum stress and wear. 


Smooth power flow— Eight forward drum speeds; two reverse. 





— ; GARDNER-DENVER 


Like the famous Gardner-Denver mud 
pumps, the new Gardner-Denver draw- 
works has been engineered for mobility, 
rugged dependability and simplified main- 
tenance in the field. Like all Gardner- 
Denver oil field products, the GD-2100 has 
been built by men who know the field, for 
there's no substitute for men—our 100- 
year philosophy of growth. 











Four forward rotary speeds; two reverse. Disc-type air clutches. 


Proper braking feel— Two 60” dia. x 12” wide brake bands have 
330° wrap. Total braking area: 3744 sq. in. Tension-type 
equalizer. 


Easily mastered controls—Foolproof air controls grouped in 
natural operating sequence. Most frequently used controls 
are free from congestion. 


Designed for field maintenance— All service points are readily 
accessible. Expendable parts replaced without major disman- 
tling. Standardized components available at supply stores. 


=.) 
Mine EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 
\ Since 8 em 

an GARDNER - DENWER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
Gardner-Denver Export Division, 233 Broadway, New York, N. Y. 
Oil field offices: Dallas, Houston, Tulsa, St. Louis, Los Angeles, Pittsburgh, Denver, 
New Orleans, Durango, San Francisco, Kansas City, Winnipeg, Edmonton 
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LARKIN FILRITE 
MENTING EQUIPMENT 


For automatically filling the casing 
the bottom while casing is being run. 


The prime functions of Larkin Filrite Cementi 
Equipment: are: 
1. To eliminate the “piston-effect” of p 
surges which occur when closed-end q 
being lowered. This reduces the hazard of bee 


ing down weaker formations. 


es Vet 


2. To speed up the casing run by elimé nit 
time-consuming surface fill-up of the es, 
Uninterrupted lowering of the casing m4 
the possibility of casing becoming stuck 3 
reaching bottom. 


4 


n ia 


Circle A, a view 90° from 

the large illustration, shows the 

rite valve in running-in position.» a 
The resilient diaphragm valve fe % 
mains closed until the differential” — 
fluid pressure across it overcomes — 
its inherent resistance to open. 


=a 


Circle B shows the rubber diaphragm _ 
inverted by pump pressure a$ the ~ 
well is being cemented. Filrite is 
full opening and will allow passage — 

of a bridging to actuate other 4 
ment which might be cee b 
the casing beneath a Filrite Collar. ~~ 
Circle C shows the spring-loaded = 
flapper valve in closed Ae 
after being released by inversion 

the diaphragm. The flapper 

the Larkin Filrice equipment is ¥ 

strong and has no depth limitation: 


Available but nor illustrated: = 


Filrite Collar, Filrite Geyser Shoes 
and Filrite Geyser Collar 


..-Through Your Supply Store 


LARKIN PACKER COMPAN 
WAKAHACHIE, TEXAS 


4 


LARKIN LEADERSHIP HAS BEEN EARM 
BY YEARS OF DEPENDABLE PERFORM 
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FIG. 6. Looking from the accumulator, the controls for the mud 
system are on the right, with the choke flow manifold on the left. This 
view shows the open union to the extreme left, with the lift-plug valve 
immediately ahead of it. One choke line is visible, going through the 
floor to the shale shaker below. The driller's work station and the 
drawworks are visible to the upper right. 


FIG. 5. Controls for the mud system are to the left. In the center is 
the hydraulic accumulator for the blowout preventers, with test appa- 
ratus to the right. This part of the rig floor is completely sheltered and 
easily accessible from the rig floor, seen to the left. 


Texas, or northern Louisiana, and 
drive home during their seven days off. 


Crew Transportation 

Although the Petrel has a heliport, 
crew boats are the principal means of 
transportation. Helicopters are used 
only in case of emergencies. However, 
the crew boats offer every convenience 


during the seven-hour ride to the rig. 
Each boat is steel, over a 100 ft long, 
and air conditioned completely. In the 
cabin, leather seats and sound-proofed 
walls make riding comfortable for the 
crew. If they prefer, they can go below 
to the sleeping quarters, where eight 
bunks are ready for anyone who wants 
to sleep. The boats all have well- 


stocked galleys, where there are in- 
gredients for everything from a cup of 
coffee to a complete meal. 

Once the crew arrives at the rig, they 
use a unique form of transportation to 
get from the deck of the boat to the 
Petrel’s deck 50 ft above the water. A 
rope basket with a canvas bottom car- 
ries men from the boat to the unit. 


OIL INDUSTRY PROGRESS... powered with 


In the oil industry, the advent of high speed drill- 
ing, increased power, and greater efficiency of ma- 
chinery presented challenging problems in power 
transmission. DIAMOND engineering service pio- 
neered from the start . . . solving power transmis- 
sion problems for the oil country with new con- 
cepts of roller chain design and use. 

From the first roller chain application on a rig 
front powered by an internal combustion engine 
(1928) to the almost limitless variety of uses made 


OLLER 
{HAINS 


DIAMON 


FOR FURTHER INFORMATION ON 
DVERTISED PRODUCTS. SEE READER SERV 


E 


“ARC 


possible by today’s design, engineering and manu- 
facturing skills, D1iamMonp Chain Company has 
achieved many recorded “‘firsts’’ in the design and 
manufacture of finished steel roller chain. This 
record has extended over a period of more than 
sixty-eight years. 

Whatever your power transmission problems, 
you can solve them more efficiently and more eco- 
nomically with DiamMonp Roller Chain. 


DIAMOND CHAIN COMPANY, INC. 
A Subsidiary of American Steel Foundries 
Dept. 441, 402 Kentucky Avenue, Indianapolis 7, indiana 
Tulsa Office: 2238 Terwilleger Bivd. 
Offices and Distributors in All Principal Cities 


Please refer to the classified section of your local telephone 
directory under the heading CHAINS or CHAINS-ROLLER. 
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Lowered by a crane on the main deck, 
the basket can carry six men at a time. 
Each passenger has to wear a life pre- 
server in case he falls from the basket. 
To the present time, however, there 
have been no mishaps. 


Blowout Preventer System 

On a rig this far from land, the blow- 
out preventer system is one of the most 
important parts of the entire unit. It 
has to be good, for a blowout could 
turn a minor accident into a catastro- 
phe. The Petrel carries a versatile hook- 
up, capable of dealing with any pres- 
sures encountered in the area. 

The following items make up the 
preventer stack: On top, an annular- 
type preventer, then a single-gate pre- 
venter equipped with blind rams, a 
drilling spool with two outlets, and a 
single-gate preventer with 5-in. pipe 
rams. The outlets on the spool have 4- 
in. seamless, Series 160 line going from 
the spool to the manifold on the rig 
floor. Two valves close and open the 
lines. Both lines coming from the spool 
are equipped with this pair of valves. 
The preventers have manual controls 
to be used in case the operating system 
fails. Everything on the stack except 
the lift-plug valves can be operated 
hydraulically from the derrick floor. 

On the floor, the operating system 
controls, the controls for the mud sys- 
tem and the choke-flow manifold are 


grouped in one location. The unit is 
about 10 ft behind the driller’s work 
station, where he or the toolpusher can 
operate the controls while watching 
work on the rig floor. 

Controls on the accumulator, a 100- 
gal unit, operate the following equip- 
ment: The flow line valve, pipe ram 
preventer, blind rams, choke line valve 
and the annular-type preventer. By 
hooking the accumulator to the union 
on the kill line and closing the pipe 
rams and the annular preventer around 
a joint of pipe, the operator can put 
as much as 15,000 psi of pressure on 
the preventer stack. 

To one side of the heliport, about 
80 ft from the hole, Penrod has in- 
stalled a remote control unit. Hooked 
to the accumulator, it can shut-in the 
hole in case of an emergency. The unit 
has a full set of controls identical to 
those on the primary accumulator. 

Where 15 valves were formerly 
needed to handle the choke-flow op- 
erations, the Petrel has a new unit with 
3 valves replacing the former 15. An- 
other feature is its location on the rig 
floor rather than below near the pre- 
venter stack. 

The choke line leading from the 
drilling spool on the preventer stack 
enters the rig floor, where it ties into a 
three-way cross. Three 2-in. lines, 
each operated by a lift-plug valve, go 
to outlets. Two of the lines make a 90° 








SEE OUR EXHIBIT 
BOOTHS 11 and 12 
Scientific and Technical Bldg. 


bend toward the floor, and have a 
choke installation with positive chokes 
on the end. The choke lines lead di- 
rectly to the shale shaker, below the 
manifold on the lower deck. The third 
line, also controlled by a lift-plug valve, 
ends in an open union. Flexible con 
nections on the floor allow this line to 
be connected to the mud pumps, or if 
greater pressure is needed, to high-pres 
sure pumps. A pressure gage mounted 
on top of the cross gives a constant 
pressure reading from the hole 

In case a straight bleed-off is neces 
sary, the pressure-operated valve on 
the other side of the drilling spool can 
be opened, or pressure can be con 
trolled by using a large positive choke 
on the manifold. 

From this location, the pusher can 
watch action on the drilling floor, and 
at the same time control pressure from 
the hole. With the lift-plug arrange- 
ment on the choke lines, he can bleed 
pressure off through one line while 
changing the choke on the other. If the 
lift-plug valve should fail, he can close 
the pressure-operated valve near the 
drilling spool and replace the valve 

From many points of view — food, 
housing, transportation, and most im- 
portant, the job done by the Petrel and 
its crew—offshore drilling has taken on 
a new look. If oil is to be found under 
water, men and equipment of units like 
Petrel will be the ones to doit. * * * 
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MECHANO-CHEMICAL ACTION... 


For Greater Effectiveness 


HALLIBURTON 


4 
A combination stimulation treatment incorporating 
both acidizing and fracturing, gives your well the production 
improvement benefits of each. ACIDFRAC often stimulates 


production more than conventional fracturing or acidizing 
treatments, especially in limestone and dolomite formations. 


An efficient sand carrier, ACIDFRAC is an acid-in-oil 
emulsion, with a slower reaction rate which makes it par- 
ticularly effective in increasing and enlarging the permeability 
of the fracture tributaries. 


ACIDFRAC is adaptable to the needs of today, with 
temperature stability for deeper wells. Friction loss may be 
modified for specific well conditions. Its relatively low fluid 
loss characteristics may be further reduced if required. 





Check the “Mechano-Chemical action” advantages of 
ACIDFRAC with your local Halliburton Fracturing Special- 
ist. Call your nearby Halliburton office for more information. 


~y 


HALLIBURTON 
FRACTURING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY * DUNCAN, OKLAHOMA 





“CONTINUE TO LOOK TO HALLIBURTON — FOR LEADERSHIP” 
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IRLEZANMUULIG  TOOLS ? 


GRANT Makes Them All! 


CO eer ercrcesers cececcceeceeee ceeesesese Because every drilling well imposes its own set of 

: > reaming conditions, Grant makes three distinct Reamer 
: This is just one of the three families of Grant : types to meet all formation, depth and drilling 

* Tools made for reaming, hole enlarging and : requirements . .. all preferences. 

: stabilizing. For full information on these, and =< Moreover, when you add five Grant cutter styles... 

> @ wide range of other down-hole and surface : 3, 6 or 9-point Reamer models ...and a complete range 
: tools made by Grant, send for your copy of : of sizes— you have an unlimited combination of 

* the complete Grant Catalog today! ° Grant Reamers for efficient, economical reaming in 

° any well, anywhere. 


Ne There are Grant Reamers for every reaming job 
simply because, when it comes to Reamers — 
only Grant makes them all! 
(5RAN Poon roo1 company 


Main Office and Plant: 


2042 EAST VERNON AVENUE, LOS ANGELES 58, CALIFORNIA 
Cable Address: GRANTOOL 


AVENAL, BAKERSFIELD, COMPTON, VENTURA, WILLOWS, CALIFORNIA + LIBERAL, KANSAS - HARVEY, HOUMA, LAFAYETTE, LOUISIANA + LAUREL, MISSISSIPPI + FARMINGTON, 
HOBBS, NEW MEXICO - NEW YORK, NEW YORK + OKLAHOMA CITY, OKLAHOMA + CORPUS CHRISTI, HOUSTON, ODESSA, TEXAS « CASPER, WYOMING + EDMONTON, CANADA 
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Third in a Series -“Evolution of the Rock Bit” 





HUGHES BITS THAT MADE HISTORY 


opay s faster-cutting, longer-lasting Hughes bits are reigning supreme in the oil fields from late 1921 

: ee product of research and an intimate knowledge through the early 30's. It set new drilling records; 

of drilling problems gained from the vantage point of drilled millions of feet of hole and advanced rotary 
the rig floor for the past half century. drilling throughout the world 

The first of the early bits to reflect this close team Unit cones, introduced with the Simplex bit, made 

work between research and the field were the Reaming the bit easy to dress. But it was the self-cleaning unit 

Cone and Simplex bits. cones, introduced in the middle 20's, that gave the 


The de y 7 > > 917 ] 
The Reaming Cone bit, introduced in 1917 and Simplex its widest acceptance and gave rotary drilling 


manufactured through 1921, was the first bit to be 


its biggest boost by increasing the variety of formations 
equipped with reamers to hold the gage of the hole. . 
ai the rotary could drill. The self-cleaning cones also 
However, the water courses in the bit tended to wash , 
‘ ; f led directly to the next dramatic rock bit develop 
out. To overcome this problem, Hughes developed the . ; 
. ‘ . > , , ment: the Unit bit—the forerunner of today’s two-cone 
Simplex bit with a replaceable wash pipe. This made bey es 
mee , and Tri-Cone bits. 
possible for one bit body to outlast many sets of , : 
. . : With the introduction of the Unit bit the Simplex 
ones. The Simplex was also equipped with longer, 
rn : : ore , ae faded into obsolescence. The Unit bit eliminated the 
nore efhcient reamers, that were easier to change than 
those on the Reaming Cone bit expense of dressing bits on the rig floor and the pur 
To accommodate the larger reamers and wash pipe chase of costly bit heads and parts, greatly reducin, 


he Simplex body was made longer. In the larger the operator's bit investment. And it accelerated a 


zes, it was a huge bit, weighing up to three tons Hughes objective that has continued through the 
The Simplex was introduced in 1921 and soon years—reduction of drilling costs through improved 
took over completely from the Reaming Cone bit. bit performance 


In the painting at the left—the artist, using old photographs as a guide, 
has re-created a typical Mid-Continent rig floor scene in the mid-20's 
On the floor at the left of the rotary is a Hughes Reaming Cone bit 
ilthough rapidly passing from the picture, the Reaming Cone bit, in 
the larger sizes, was saved by operators to drill rock encountered occa 
sionally in surface digging. Stacked to the right of the rotary are extra 
Simplex bits and a Disc bit, developed by Hughes as a soft formation 
bit before the advent of self-cleaning cones. Large reproductions of the 
painting, suitable for framing, are available for the asking. Write 


> 


2539, Houston. 





Advertising Department, Hughes Tool Company, Box 
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SO MANY EXTRA YEARS OF SERVICE 
WHEN YOU CHOOSE ORBIT VALVES 
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Orbit Forged Steel ASA Class Valves installed in a gas separation facility located near Gibsland, Louisiana 


ASA CLASS OR API CLASS VALVES .. . 
QUALITY & SAVINGS ARE ALWAYS IN ORBIT! 


Dollar savings can be realized by specifying Orbit where ASA rated Orbit Valves can be used in production 
Forged Steel ASA Class Valves, where possible, in field piping such as meter runs, manifolds, water flooding, 
production piping such as shown in the above photo gas gathering systems. 

Orbit ASA Valves are priced considerably under API Our industrial sales and production sales departments 
rated Orbit Forged Steel Production Valves which are, will be glad to make recommendations for the service 
of course, competitively priced with other makes of or services you have in mind — whether your require- 
production valves. There are other installations, too, ments are for ASA or API rated valves. 


WRITE FOR CATALOG 58-B COVER- 
ING ASA CLASS VALVES OR CATA- 
LOG 58-A COVERING PRODUCTION 
VALVES. 


ORBIT VALVE COMPANY 


P. 0. BOX 699, TULSA, OKLAHOMA, Phone LUther 4-4761, TWX TU 925 
WAREHOUSES: HOUSTON, TEXAS, 407 Velasco, CApito! 86623, TWX HO 115 
ESSA, TEXAS, 402 West County Road, FEderal 7-2263, TWX ODE@SA TEX 8706 


LAFAYETTE, LOUISIANA, 3111 Cameron St., CEnter 4-3326; CASPER, WYOMING, 
nn: ()!'S FRst centuR® 414 South Elm Street, Phone 2-1324; EDMONTON, ALBERTA, CANADA, 7119 
tw) |: BORN M Phone 391-283. WEST COAST REPRESENTATIVES: Charles Lowe Com 
ks tS WORKI IN FREEDO ; pany, 383 Fourth Street, San Francis Calif.; Marshall E. Niedecker Company 
e000” G FOR PROGRESS 2785 Cherry Ave., Signal Hill, Calif. CANADIAN REPRESENTATIVES: T. R. Pick 
ford & Company, Ltd., Calgary, Alberta, 309 7th Avenue West; Amherst 2-737] 





EXPORT REPRESENTATIVE: New York 36, N. Y., 500 Fifth Avenue, BRyant 9-2236 
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Night and Day 


at the Oil Show 

Bethlehem’s door stands open. 

We cordially invite you in 

to renew old acquaintance, 

make new friends, 

or just plain browse. 

You'll find the Bethlehem showplace 
a lot like our stores in the field, 
where 24-hour hospitality, 

a zillion-item stock of oil-country goods, 
and sincere, helpful folk 

all add up to Service. 


SUPPLy DIVISION 
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Be sure to see Bethlehem’s 1959 exhibit 


The Show's tallest derrick and the world’s most powerful slush pump 


How Bethlehem wire rope is made—a real production machine making 
rope from steel strand 


New arrangement of drawworks and other machinery for more efficient 
rig operation 


A panoramic display of the basic steel products used in the oil field 
. You'll find us at 
Our complete line of engineered products for specific phases of drilling, 
the same location as 
primary production, and secondary recovery in 1953—but with a neu 


conditioning system 


Talk to the men who operate Bethlehem equipment—they'll be there. air 


— . ae lo make your sia) 
BETHLEHEM STEEL COMPANY stage ert 
SUPPLY DIVISION : 
General Offices: 21 E. Second St., Tulsa, Okla 
West Coast: Bethlehem Pacific Coast Steel Corp., Supply Division: Los Angeles, Calif 
Canadian Distributor: Bethlehem Supply Company of Canada, Led., Calgary, Alberta, Canada 


Export Distributor: Bethlehem Steel Export Corporation, 25 Broadway, New York, N. Y 


BETHLEHEM STEEL 


SUPPLY DIVISION 
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plates . . 


fatigue life. 


= = = 


“*Slip-fit”’ 


Whitney bushed center link design can provide at no 
additional cost, up to a 25% increase in endurance 
limits, as compared to other standard chains. This 
means substantial cost savings on higher horsepower, 
multiple strand chain drives — assures maximum ser- 
vice life and minimum maintenance. 


The “bushed center link” features shown above result 
in the pre-stressing of link plates for greater fatigue 
life, plus the added advantage of easy assembly or dis- 
assembly without special tools. This design feature is 
carried throughout the Whitney Chain and is not limited 
to connecting or offset links. 


Ask your Whitney Field Engineer how these Whitney 
standards can be applied to your power transmis- 
sion or conveying problem for the utmost in service 
and dependability. 


Hardened bushings are 
press-fit in center link 
. pre-stresses 
critical areas for greater 


between pin 
and bushing. Easy as- 
sembly, no special tools. 


A” VALUES FOR YOUR 


DRIVE DOLLAR? 


. »» FOR EXAMPLE: 
““BUSHED CENTER LINK DESIGN”... 


Precision pitch control 
provides optimum pin 
support under cyclical 
loading. 











“Slip-fit” pin design as- 
sures smooth pin sur- 
faces—eliminates press- 
fit scratches which are 
“stress risers.” 


AND STILL MORE “ENGINEERED EXTRAS”... 

“Line” blanked plates — Whitney Chain plates are blanked 
parallel to the rolling direction of the plate stock. This pro- 
vides higher fatigue resistance since the areas of highest 
stress cannot be coincident with possible grain discontinuities. 
SHOTPEENED PARTS — Whitney Chain parts are shotpeened 
over a wide range of sizes. This treatment introduces residual 
stresses which increase the fatigue life of the parts. 
PRE-STRESSED PLATES — Unique compressive technique ap- 
plied to heat treated alloy steel chain links builds in concen- 
trated residual stresses in the pitch hole area for greater 
dynamic strength. 

SOLID ROLLS — Whitney rolls, 1” pitch and up, are turned 
from special alloy bar stock — not formed from strip. These 
solid rolls stand up under punishing extremes . . . take higher 
impact loads over many additional hours of service. 


Write today for helpful, practical Whitney catalogs. 


Whitney 


CHAIN COMPANY 


A SUBSIDIARY OF FOOTE BROS. GEAR AND MACHINE CORPORATION 
HAMILTON STREET + HARTFORD 2, CONNECTICUT 


ROLLER CHAIN © CONVEYOR CHAIN ¢ SPROCKETS © FLEXIBLE COUPLINGS * WHITNEY-TORMAG DRIVES 
B-116 
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CONSISTENTLY EFFICIENT OIL FIELD CHEMICALS 











Increasing importance of workovers 


warrants... 


P 532.6 
P 425.218.4 


A New Look at 
Workowver Fluids 


Robert W. Ruhe, Jr. 
Magnet Cove Barium Corporation 
Houston, Texas 


WORKOVER PROGRAMS are be- 
coming increasingly important. With 
new production more costly and diffi- 
cult to find, many operators are wisely 
taking greater care to insure maximum 
protection to the existing producing 
reservoirs. 

Also, workovers are becoming more 


As new production becomes more costly to find 
and develop, workover programs are 

receiving added attention. Proper workover fluids 
will protect existing producing reservoirs 


important because of the outlook for 
new discoveries, most of which will 
likely be less prolific. And, they will 
probably be from dirty reservoirs be- 
cause of the need for completing in 
several broken zones in shaley or silty 
formations. Many of the wells now 
being completed are in formations 


which would not have even been con- 
sidered for completion 19 years ago. 
Further, completions in such forma- 
tions are certain to grow in number 
each year. 


importance of Workovers 
Workover programs and fluids are 





Z HERE’S A REPORT ON THE DURABILITY OF THE RUBBER-TYPE ELEMENTS USED IN 
OUR TYPE OF GAS LIFT VALVES — AND HOW THE DESIGN PRINCIPLE SAVED 


WORKOVER. 


A SOUTH TEXAS WELL OWNER THE COST OF A CONVERSION 
TION, WHEN THE WELL HAD TO BE CONVERTED FROM 
CONTINUOUS TO INTERMITTENT LIFT. THE WELL HAS BEEN 
PRODUCED INTERMITTENTLY SINCE THAT TIME AND THE WELL 
OWNER IS PLEASED WITH THE OPERATION OF THE VALVES. 


THE VALVES COVERED BY THIS REPORT HAVE BEEN IN THE 
WELL FOR 5 YEARS NOW — AND HAVE GIVEN PERFECT SERV 
ICE. WHAT'S MORE, THEY SAVED THE OPERATOR THE COST OF 
A WORKOVER JUST THREE MONTHS FOLLOWING INSTALLA- 











THE SAME PRINCIPLES APPLY TO THE CHECK VALVE HERE. IT 


HERE, LET ME SHOW YOU THE MANY ADVANTAGES OF THE 
COMPRESSES JUST SLIGHTLY AS GAS PASSES OVER IT, THEN — 


RESILIENT ELEMENTS IN OUR VALVES. FIRST, BECAUSE THIS 





MAIN ELEMENT IS RESILIENT, IT RESISTS EROSION FROM THE 
SYSTEM GAS. 5ECOND, THE FLOW AREA ACROSS THE ELEMENT 
1S THE LARGEST FLOW AREA OF THE VALVE, WHICH NOT ONLY 
HELPS TO REDUCE ANY CUTTING ACTION FROM THE SYSTEM 
GAS BUT MINIMIZES THE MOVEMENT REQUIRED TO ADMIT GAS 
FROM THE ANNULUS DURING OPERATION. THESE FEATURES ARE 
DESIGNED TO PREVENT FATIGUE 











WHEN NECESSARY TO CHECK BACK PRESSURE FROM THE TUB- 
ING — IT FORMS A BUBBLE-TIGHT SEAL AGAINST THE FINNED 
RETAINER AND INSIDE WALL OF THE VALVE. AND THE RUBBER- 
TO-METAL SEAL PRINCIPLE OF BOTH RESILIENT ELEMENTS ELIM- 
INATES THE EXCESSIVE WEAR NORMALLY ASSOCIATED WITH 
METAL-TO-METAL, STEM-AND-SEAT TYPE VALVES. 
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becoming more important despite the 
tremendous forward strides in the past 
few years by secondary recovery proc- 
esses. These processes have not yet 
reached the ultimate 100 percent re- 
covery of the available hydrocarbons. 
While they do increase the recoverable 
oil in the reservoir, they cannot over- 
come damage inflicted to the reservoir 
during the drilling and primary recov- 
ery Stages. This means that greater care 
must be exercised during the primary 
producing stage. 

Under the present economic stress 
of high costs and low profits, some op- 
erators have attempted numerous short 
cuts in workover programs. They have 
naturally tried to reduce costs. More 
often than not, this has in the past 
led to the selection of the least ex- 
pensive workover fluid 

Recently, however, in what might be 
termed a reversal of this attitude, many 
operators are taking a new and closer 
look at workover programs and at 
workover fluids. Many are finding that 
the more expensive and stable fluids 
produce results which far outweigh 
their extra cost. In many instances, in 
looking at the overall program, they 
are discovering that the cheaper work- 
over fluids are not necessarily the most 
economical to use 


A workover is defined as any opera- 


Robert W. Ruhe, Jr., is staff service engineer in the 
drilling mud department of Magnet Cove Barium 
Corporation. He received a BS degree in petroleum 
engineering in 1950 from the University of Oklahoma 
Prior to his present position, he was sales and service 
engineer with Eastman Oil Well Survey Company. He 
is a member of the API-AAODC education committee 
on blowout prevention and a member of API district 
study committee on factors affecting drilling rate 


tion which tries to re-establish or in- 
crease oil or gas production from a 
previously drilled well. This may in- 
volve minor repairs only to well equip- 
ment or abandoning one zone and re- 
completing in another. Whatever the 
operation, most workover operations 
must use some kind of fluid to kill and 
control the well while the required op- 
erations are being performed. 

Until very recently, little attention 
has been paid to the type or quality of 
the fluids used in working over wells. 
In fact, it was not until equipment was 
developed to control the deep, high- 
pressure wells that anything other than 
very simple fluids were required. These 
simple fluids were usually lease brines 
or crude oil. In a few cases, where vis- 
cosity was desired, clays were added 
to the brine. However, little or no at- 


tention was given to the possibility of 
damaging the reservoir or to stimulat- 
ing production with additives to the 
workover fluid 


Planning a Workover 

When organizing or planning a work- 
over program, the reservoir characte! 
istics and the reason for the workover 
should be carefully reviewed. The 
cause of the problem may be inherent 
in the type of drive in the reservoir 
or it may be connected with the normal 
depletion of the reservoir. After study 
ing the character and nature of the 
reservoir, the reservoir rock itself 
the porosity, permeability, and litho- 
logic character — should be analyzed 
This will often lead to a complete re 
evaluation of producing practices 

Attention should also be given to 











HLL SHOW YOU HOW WE BOND THE MAIN VALVE ELEMENT 
TO THE VALVE MANDREL ASSEMBLY IN A MINUTE — BUT FIRST 
LET ME SHOW YOU THIS FLOW DIAGRAM OF OUR TYPE C GAS 
LIFT VALVE. PRESSURE FROM THE VALVE DOME HOLDS THE MAIN 
VALVE ELEMENT CLOSED ACROSS THE SLOTTED PORTS. WHEN 
GAS PRESSURE IN THE ANNULUS EXCEEDS THE SET PRESSURE 
OF THE VALVE, THE MAIN VALVE ELEMENT OPENS. WHEN THE 
PRESSURE FROM THE ANNULUS DROPS BELOW THE SET PRES 
SURE OF THE VALVE, THE VALVE CLOSES 





EXTRA LARGE 
_FLOW PORTS 


RESILIENT 
CHECK VALVE 


FINNED 
_— RETAINER 


RESILIENT 
_— ELEMENT 
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_- SLOTTED 
SLEEVE 
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NOW HERE'S HOW WE BOND THE MAIN VALVE ELEMENT TO 
THE VALVE MANDREL ASSEMBLY. FIRST WE SERRATE THE SEAL 
ING SURFACES OF THE MANDREL ASSEMBLY TO GIVE IT A 
SUPERIOR BONDING SURFACE. THEN WE APPLY A SPECIAL 
BONDING CEMENT, SLIP THE RUBBER ELEMENT INTO PLACE 
AND BAKE THE COMPLETE ASSEMBLY FOR ONE HOUR AT 375° F 
THIS PRODUCES A PRESSURE-TIGHT SEAL AT THE ELEMENT END 
OF THE DOME CHAMBER. AS A RESULT, OUR VALVES CAN BE 
EXPECTED TO MAINTAIN THEIR SET PRESSURE INDEFINITELY 














IF YOU'RE PLANNING A NEW GAS LIFT INSTALLATION AND 
WANT TO RUN VALVES THAT WILL STAY IN THE HOLE AND 
GIVE YOU TROUBLE-FREE SERVICE — INSTALL OTIS GAS LIFT 
VALVES. THEY HAVE NO METAL MOVING PARTS NO BEL 
LOWS TO FATIGUE NO METAL SEATS TO CUT OUT AND 
THEY'RE DESIGNED TO OPERATE CONTINUOUSLY OR INTERMIT 
TENTLY WITHOUT HAVING TO BE PULLED FOR CONVERSION 
CONTACT ONE OF OUR GAS LIFT SPECIALISTS AT THE OTIS 
OFFICE NEAREST YOU. HELL BE GLAD TO 

SHOW YOU THESE AND OTHER EXCLU 

SIVE FEATURES AND EXPLAIN HOW OTIS 

GAS LIFT VALVES ARE DESIGNED TO SAVE 

YOU MONEY 


Ol. "Feal in Gas Lift Coulteol” 


Ofls 


OTIS ENGINEERING CORPORATIO 


Genrere! Offices 6612 Denton Oriwe 


Oates 
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Designed — 
for Your — 
Waterflood* | 


1 A precision insert rod pump of 414” 0.D. 
x 3%,” 1.D. built to Pacific standards. 


2a A specifically designed pump for pump- 
ing large volumes of fluid efficiently at any 
speed — fast or slow—with a conventional 
pumping unit installation. 


3 A pump that will seat in a regular pro- 
duction casing packer and may be operated 
in 5” casing (or larger) thereby eliminating 
tubing. 


4 A pump ideally suited for pumping water 
supply wells in the range of 2000 to 3000 
barrels of fluid per day for water flooding 
operations. 


5 A pump equipped with Pacific Pacilite 
chrome plungers and the latest design rubber 
lined cages for long trouble-free operation. 


Ask your Pacific field salesman for 
more details or write: 


PACIFIC PUMPS, INC. 


A DIVISION OF DRESSER INDUSTRIES, INC. 
HUNTINGTON PARK, CALIFORNIA 
Canadian Division: 


907-63rd Avenue 
Edmonton, Alberta 


Mid-Continent 
P. ©. Box 5428 
Tulsa 16, Oklahoma 
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the nature of the produced fluids. 
Minor changes in the physical proper- 
ties of the crude oil often develop as 
the natural gas-oil ratio falls with de- 
pletion of the gas cap. Likewise, pro- 
duced formation water can greatly 
alter the productive capacity of the 
producing formation. 

A thorough review should be made 
of completion practices and operations 
at the time the well was initially com- 
pleted. A review of the producing his- 
tory, as well as all previous workovers, 
will expose reservoir damage resulting 
from poor practices which may not 
have been immediately apparent. 


Reservoir Damage 

Drilling muds and cementing opera- 
tions can cause serious reservoir dam- 
age. Mud solids, mud filtrate, and ce- 
ment water can also cause serious 
producing problems, particularly in low 
pressure, partially depleted, or water- 
sensitive sands. All muds, regardless 
of the fluid phase, are believed to filter 
under drilling conditions. This filtra- 
tion results from the differential pres 
sure between the hydrostatic head of 
the mud and the formation pressure 
By reducing the mud weight to a safe 
minimum pressure differential, the mud 
invasion problem can be controlled. 
With modern mud techniques filtration 
should not be a serious problem. How- 
ever, if a drilling mud was responsible 
for reservoir damage, this type of mud 
should not be used for the workover 
fluid. 

With the advent of gel-cements and 
low fluid-loss additives for cements, the 
problems created by cement-water in- 
vasion of a formation have been greatly 
reduced. However, so long as drilling 
muds and cement are required for drill- 
ing and completion, the problems can- 
not be completely eliminated, but must 
be controlled with the most modern 
fluids, techniques, and technology 

While a knowledge of reservoir me- 
chanics and fluids is extremely impor- 
tant, the operations of the workover 
must also be considered. These, in many 
cases, can be just as important in the 
proper selection of the workover fluid 
as the reservoir conditions. When 
simple operations are to be performed, 
such as repair or replacement of down- 
hole equipment, pumps, tubing, sucker 
rods, slotted or screen liners, etc., 
simple inexpensive fluids will perform 
satisfactorily. 

However, when major repairs such 
as patching casing, control of water 
encroachment, high gas-oil ratio or 
recompletion, are undertaken, a more 
stable and often more expensive fluid 
should be used to expedite the opera- 
tion and provide better protection to 
the exposed producing reservoir. 


THE PETROLEUM ENGINEER, May, 1959 





Types of Workover Fluids 

Workover fluids may be divided into 
two groups — available fluids and pre- 
pared fluids. Available fluids are those 
immediately available from nearby 
storage. These include lease or com- 
mercial brine solutions, crude oil, or 
drilling muds from a nearby drilling 
site or from reserve storage on the 
lease or field. An advantage of these 
fluids is that they may require little 
or no conditioning before they are 
ready to use. A disadvantage is that 
their chemical environment may not 
be such that they will remain stable 
under conditions in the well or during 
the prescribed operations. 

The prepared fluids are for the most 
part drilling muds adapted to meet the 
needs of the workover operation. These 
muds offer an advantage in that they 
can be formulated to offer the maxi- 
mum protection to the reservoir and 
at the same time reduce subsequent 
conditioning time to a minimum. 

Prepared workover fluids may be 
classified in much the same manner as 
drilling muds. This classification is 
based on the external environment as 
follows: 


A. Water base muds 


1. Fresh water muds 

These muds are usually classified 
as low pH and are the cheapest type 
to prepare. They are excellent muds 
for routine workover operations at 
low densities. However, these muds 
offer the least resistance to contam- 
ination from cement and salt water. 
2. Salt water muds 

Salt water muds are becoming more 
popular because they utilize avail- 
able lease brines, or in the case of 
water locations, sea water. While 
slightly more expensive than fresh 
water muds, they offer increased 
protection to the reservoir and re- 
sistance to contamination. Fresh 
water muds, or muds having a salin- 
ity less than formation water, can 
cause swelling of hydratable clays 
which blocks flow channels and re- 
duces well productivity. Reservoir 
engineers believe that a mud whose 
salinity is equal to or greater than 
formation water salinity will elimi- 
nate reservoir damage from filtra- 
tion invasion. 

3. Inhibitive and surfactant muds 
Inhibitive muds, such as shale con- 
trol and gyp muds, are those whose 
chemical environment is such that 
clays coming in contact with them 
will be prevented from swelling. 
While these muds are the most ex- 
pensive of the water-base muds to 
prepare, they offer the greatest re- 
sistance to contamination, remain 
stable with time and temperature, 





only 


CATAWISSA 


gives you all these 
features for your 


ROUND, STRAIGHT 
BARRELS for fast 
wrenching. No un- 
even or tapered sur- 
facestocause 
wrench slips or 
wrench locking! 


forged 


steel pipe 


union requirements 


CS ff mamma | 


UNIFORM WALLS for 
even expansion and 
contraction under 
temperature 
changes. THEY FOL- 
LOW THE PIPE! 


CATAWISSA 
BALL-TO-ANGLE SEATS 
give you a ‘Perfect Seal" 
regardless of pipe align- 
ment! 


MORE THAN ADEQUATE wall! thicknesses 
give you Catawissa's 3-to-1 Safety Factor 
(3000-Ib. service, 9000-Ib. test; 6000-Ib. 
service, 18000-Ib. test)! 


Catawissa Perfect Seal Pipe Unions are made by Union Specialists from 
80,000-Ib. tensile strength steel (ASTM Spec. A-105-55T, Grade II). Steel 
forgings from our own forging mill are closely checked for imperfections 
... and finishing on modern, automatic machines with close inspection dur- 
ing and after production give you pipe unions second to none! 


Get your free copy of Catalog 56 showing the complete Catawissa line . . 
write direct or stop at your favorite supply store. 


CATAWISSA VALVE & FITTINGS COMPANY 7 


CATAWISSA, PENNA, 


for complete, guaranteed pipe union satisfaction 


... always specify 
CATAWISSA 


«-. at your favorite supply store 
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NO-LEAK 
PUMP 
FOR 
VOLATILE 
FLUIDS 


VERTICAL 
UNIT-LINE 


¢ No mechanical seal 
to abrade or corrode. 
Positively will not 
leak fluid or vent 
vapor to atmosphere, 
Applications 
wherever safety and 
maintenance are 
factors. Takes small 
surface space. 
For installations 
where pump’s supply 
is vented to 
atmosphere. 
Developed for Atomic 
Energy Commission 
for handling 
radioactive wastes 
Dealers in all 
principal cities 
Clip coupon for 
specifications and 
colorful bulletin. 


JOHNSTON 


PUMP COMPANY 


A Division of 
The Youngstown Sheet and Tube Company 
Pasadena, Calif. 
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JOHNSTON PUMP CO. 
Bin K 

Pasadena, California 
Send me Unit-Line 
Pump Bulletin 
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water-base muds. They offer the 
greatest protection to a water-sen- 
sitive formation. 

The use of surface-active mate- 
rials in drilling and workover muds 
has been a major advance in mud 
technology. With these surfactant 
systems, operators are able to ob- 
tain maximum protection of the 
producing formation. Many opera- 
tors now feel that they can achieve 
the same benefits by using surfac- 
tants in muds as they do from sub- 
sequent treatment with surfactants. 
At the same time, they gain produc- 
tion normally lost through addi- 
tional off-production time for the 
subsequent treatment. 


Invert emulsion and oil-base muds 
1. Invert emulsions 

These are not true oil-base muds, 
although oil is the external phase. 
They perform in the same manner 
as oil-base muds, but their advan- 
tage lies in their economy. Their 
cost of preparation is about one- 
half that of an oil-base system for 
any given density. 

2. Oil-base muds 

True oil-base muds, unlike invert 
emulsions, contain little or no wa- 
ter. These systems are stable to 
most contamination. Unlike the in- 
vert emulsions they cannot tolerate 
water dilution or contamination 


Treated brines 
1. Brines prepared with sodium 
chloride, sodium nitrate, or calcium 
chloride have recently found use 
as packer fluids at densities up to 
12 Ib per gal. Saturated salt brines 
have for many years been used ex- 
tensively on workover operations. 
Brines prepared with other salts 
should find greater acceptance in 
the future. 
2. Any of the above mentioned 
brines may be treated with various 
surface active materials to reduce 
possible reservoir damage from loss 
of the fluid to the formation. 
he selection of the right workover 
fluid should be made on the basis of 
three considerations: (1) Protection to 
the reservoir; (2) stability; and (3) 
economy. 


Mud Characteristics 

To offer maximum protection to the 
reservoir, the workover fluid should 
offer a condition of minimum hazard 
to the producing formation. Where 
weighted systems are required, the mud 
should contain a minimum amount of 
solids. It is particularly important to 
use inhibitive fluids when dealing with 
low pressure, partially depleted or 
water-sensitive formations. A low sur- 
face tension filtrate is also desirable so 
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YOU ARE DRILLING 
FOR OIL? 


Don't forget—if you are drilling for 
oil, you are looking for pressure, too 
When 


vou reach pressure zones, profits can 


preferably high pressure 
mount fast. But luck can turn to loss 
without proper drilling and comple- 
tion controls. 

Cameron perfected the first success- 
ful controls of this type almost forty 
years ago. A steady research and 
design development program has 
kept ahead of anticipated pressures. 
Today the Type “F” 


shown above is ready to control 


Preventer 


working pressures to 15,000 psi—this 
is ten times the working pressure of 
our first preventer. During all these 
years successful operators in every 
oil producing area of the free world 
have considered it good precaution 
and good business to COUNT ON 
CAMERON for the best in drilling 


and production controls. 


IRON WORKS, Inc. 
P.O. Box 1212 — Houston, Texas 
Export Office: 7912 Empire Stote Bldg. New 


York City. In England: Comeron tron Works 
itd., 76 Grosvenor St., London W. 1 Englond 
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SERVICE YOU CAN SEE 


Service can be seen—like the installation of a 


Christmas Tree with precision and speed. But service is many things 


Service the O-C-T way is wrapped up in_ installation efficiency research, design 


development and delivery. 
It involves a spirit of cooperativeness, 
a ven to achieve, regardless of the need 2s 2 
Service is in the standard line of O-C-T 
wellhead components, and it is a broad base 


that facilitates accomplishment when the OUL CENTER TOOL CO. 


problem is unusual 


vA 
At O-C-T, complete service is part of Address Export Inquiries for All Countries to 


P. O. Box 3091, Houston, Texas 
our business, for your business 


tOGALEL. id 
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Unaflo - rri 


This laboratory technician is studying physical and 
chemical changes — caused by curing Unaflo retarded 
oil-well cement slurries at temperatures over 200°F — 
and at pressures ranging from atmospheric to 7,500 psi. 


Hardened neat cement pastes, cured under these 
conditions, are granulated and then exposed in vacuum 
desiccators to chemicals having various vapor pressures. 
The moisture absorbed under these conditions provides 
a means for determining the surface area 

of the hardened paste. 

This is another research procedure developed at our 
laboratories to investigate the properties of Unaflo 
cement under deep-well conditions. 

For more information on Unaflo retarded oil-well 
cement, write Universal Atlas, 100 Park Avenue, 

New York 17,N. Y. 


USS" and "Unaf are registered trademarks 








Universal Atlas Cement 
Division of 
United States Steel 


OFFICES: Albany: Birmingham Boston Chicago Dayton ~ Kansas City Milwaukee : Minneapolis « New York « Philadelphia « Pittsburgh «St. Louis: Waco 
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Check the 
advantages 
you enjoy 
with a 


Subscription to 
_p, 
Bngiineeyr 


O YOU GET EACH ISSUE 
DIRECT —no waiting your 
turn to read a copy shared with 
others. Each issue is handy 
when you need it, where you 
need it. 


(0 YOU CAN CLIP AND FILE 
ARTICLES — four out of five 
subscribers do THE PETRO- 
LEUM ENGINEER's four edi- 
tions are the engineering — 
operating men’s prime reference 
for up-to-date information. 


[] YOU NEVER MISS AN ISSUE 
—efficient mailing service keeps 
issues coming to you promptly 
when you change your address 


A personal subscription costs less 
than a penny a day... 


Mail envelope 

inserted in 

this magazine 
to begin your 
subscription to 
the Edition of 
“THE ENGINEER”’ 
edited expressly 


for you 
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that the possibility of water blocking 
is reduced or eliminated. 

The mud should remain stable 
throughout the workover. This means 
that fluid intrusion from the formation 
and cement should not appreciably al- 
ter physical or chemical properties of 
the fluid. Furthermore, the fluid should 
inhibit corrosion. For example, chro- 
mates have for many years been used 
extensively to reduce the corrosive na- 
ture of salt brines and salt water muds 


Economy in Workovers 

It is difficult to justify the use of a 
particular system on the basis of cost 
alone. Frequently, the protection to the 
producing formation and the expediting 
of the operations cannot be accurately 
determined in dollars and cents. The 
system costing more to prepare ini- 
tially can often result in a less expen- 
sive overall operation by reducing mud 
maintenance cost and eliminating lost 
time for conditioning mud 

Operating under our present eco- 
nomic structure, some oil producers 
tend to attempt short cuts because of 
the low profit per barrel of crude oil 
resulting from higher taxes, increased 
material and labor costs, and reduced 
producing allowable. Under these con- 
ditions, it is imperative that more fore- 
thought and planning be given to each 
workover program. Workover fluids 
must be selected with more care. Often, 
a few extra dollars spent on the work- 
over fluid can be more than returned by 
increased production and elimination 
of an expensive fracture and/or acid 
treatment. 


INVERT EMULSION MUDS 


In conventional oil-emulsion mud, 
minute oil droplets are dispersed in a 
continuous water phase. In such a mud, 
water is the external phase and oil is 
the internal phase. This is commonly 
known as an “oil-in-water” emulsion 

In “invert” emulsion mud, minute 
water droplets are dispersed in a con- 
tinuous oil phase. Oil becomes the ex- 
ternal phase and water the internal 
phase to form what is commonly known 
“water-in-oil” emulsion. Control 
of such an emulsion is obtained by a 
chemical emulsifier. Satisfactory sys- 
tems can be made with 50 percent oil, 
50 percent water, and from 25 to 40 
lb of emulsifier per bbl of fluid. Either 
fresh or salt water can be used as the 
internal phase. 


as a 


17-Well Program 
A major oil company in Southwest 
Texas saved approximately $58,166 by 
using an invert emulsion mud* as a 
workover and completion fluid in a 17- 
well program. Prior to this program, 
*Data in this report are based on the use of 


No-Blok, a product of Magnet Cove Bariun 
Corporation 








Moving 
to a 


New 


Address? 


If you are moving or expect 
possibly to move any time 
soon, save the coupon below 
for your convenient change 
of address. It will prevent 
your copy of The Petroleum 
Engineer from being lost or 


misdirected. 


TO: 


The Petroleum Engineer 
P. O. Box 1589 ¢ Dallas 


CHANGE MY ADDRESS, 
beginning with the 


issue 


FROM: 


TO: 
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ADVERTISED PRO T EE RE 


RECTOR “RH” 


CASING HEADS 
hold high pressures 
because... 





they ‘es 


Coal 


a 
1 


Pressures go higher and higher but control is absolute 

when you install a RECTOR “RH” CASING HEAD. 
Rectorheads seal with steel, give you that positive metal-to-metal 
seal that is the trademark of Rectorhead design and safety. 

















Rector “RH” Casing Heads are available with 2”, 24” or 3” 


threaded or flanged side outlets, with flanged or 
threaded bottom connections. 


Field-tested for working pressures up to 10,000 p.s.i., the 
Rector “RH” Casing Head meets all standards of the API and 
the Association of Well Head Equipment Manufacturers. 
Tubing heads and Christmas tree assemblies available for 
working pressures through 15,000 p.s.i. Be safe! Be sure! 
Buy Rector quality! Install RECTORHEADS. Ask your 


Rector representative or your favorite supply store. 





Tulsa, Oklahoma 





WELL EQUIPMENT COMPANY, INC. 
1100 North Commerce St. Fort Worth, Texas 
Houston Plant: 2215 Commerce St. 


@ Oil Well Supply Division 


Export Representatives: Continental-Emsco Co. 
of United States Steel Corp. 


Mid-Continent Supply Co. 


FOR FURTHER INFORMATION ON 
AOVERTISED PRODUCTS, SEE READER SERVICE CARD 
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the company had used salt water and 
water-base mud as the workover fluid 
in this field. The severe water block 
condition and high workover expense 
of the previous fluid were virtually 
eliminated with the invert emulsion 
mud. 

In this field, the operator tradition- 
ally experienced blocking of the pro- 
ducing formation by salt water, drilling 
mud, or mud filtrate. The majority of 
the wells in the field were originally 
completed with drilling mud in the 
hole. The usual practice was to perfo- 
rate the well with mud in the hole, and 
then displace the mud with salt water 
prior to swabbing the well in. Prior to 
the initiation of the invert emulsion 
program, most of the workover opera- 
tions were performed with salt water 
or water-base mud, with these in some 
cases being displaced with crude oil 
before swabbing the well in. 

During a one-year period, following 
the initiation of the invert emulsion 
program, the emulsion mud was used 
on 17 jobs, including several pulling 
jobs, repairs, and recompletions, and 
one original completion. Virtually no 
difficulty with water or mud blocks in 
the formation occurred in these 17 
wells. 


Field Performance 

Among the advantages noted in using 
the invert emulsion was the ease with 
which wire line tools were run. Also, 
on jobs involving dual tubing strings 
equipped with gas lift valves, running 
and pulling the tubing was easier than 
when salt water and water-base mud 
were used. This is apparently due to the 
excellent lubricating properties of the 
invert emulsion. Keeping the hole full 
was seldom a problem. Subsequent use 
of invert emulsion muds has proved 
that they are highly successful as work- 
over and completion muds in fields 
where formations tend to take water 
and oil. 

It is not possible to estimate closely 
the money saved by using the invert 
emulsion mud as it was used as a pre- 
ventive measure. However, an idea of 
the economical advantage gained may 
be obtained by a comparison of the 
results of work in the same field before 
and after the installation of the invert 
emulsion system. 

During a 6-month period immedi- 
ately preceding the initiation of the 
invert emulsion program, a total of 20 
workovers were performed in this field. 
These invoived loading the hole with 
water-base mud and pulling tubing. A 
number of these were dual completions 
in which only one zone required atten- 
tion. 

As a result of these 20 jobs, 9 for- 
mation blocks occurred, and approxi- 
mately $3000 per well was spent in 
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attempts to restore production in these 
9 wells. Eight of these wells were sub- 
sequently restored to top allowable 
production of 75 bbl per day with one 
being limited to 9 bbl per day marginal 
production. The average production 
loss was approximately 3 months per 
well based on an average producing 
day pattern of 16 days per month dur- 
ing the 6-month period. 

On this basis, the estimated loss of 
oil production from these 9 wells 
amounted to 29,600 bbl valued at 
$74,000. There was an additional esti- 
mated treating expense of $27,000 for 
the 6-month period. These figures do 
not include the loss of production from 
other zones of dually completed wells 
while attempts were being made to re- 
store production in the blocked zones. 


Cost Comparison 

The following is comparison of costs 
relating to the formation blocks prior 
to initiation of the invert emulsion 
program and the estimated saving 
which resulted during the one-year 
period in which the emulsion mud was 
used. 


Jobs prior to installation of the invert 
emulsion mud: * 


Number of jobs 20 
Number of formation blocks 9 
Estimated loss of oil pro- 

duction from blocked 

formations 29,600 bbl 
Estimated value of lost 

production (at $2.50 bbl) $ 74,000 
Estimated cost of treating 

blocked formations 27,000 
Total estimated cost due to 

formation blocks $101,000 


Average producing days per month—16 


Jobs using the invert emulsion mud: 


Number of jobs 17 
Estimated possible formation 
blocks without invert 


emulsion 8 
Estimated possible loss of 
oil production 18,100 bbl 


Estimated value of possible 
lost production 


(at $2.50 bbl) $ 45,250 
Estimated cost of treating 

blocked formations 24,000 
Estimated total possible cost 

due to formation blocks $ 69,250 
Cost of using invert 

emulsion mud 11,084 
Estimated net savings $ 58,166 


Average producing days per month—11 


Summary of Cost Data 
General data: 
Number of jobs 
using invert 
emulsion 17 
Mud weight range 8.7-9.2 Ib/gal 


Initial system data: 
Volume of system 250 bbl 
Mud weight 8.8 lb/gal 


*All figures shown furnished by the operator. 
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3 V-DOOR BITS 


PATENT PENDING 


AVERAGE 
OVER 5.1/7 HR 


IN 14,000 FOOT 
TEXAS WELL — 


CONTINUING 
FOR 


LOWER COST 
DRILLING 





The last 2637 feet of a 14,383 foot hole recently 
completed required only three HyCALOG 
V-Door diamond bits. Each stayed on 
bottom, making hole continuously until 
replaced. Here’s the breakdown of each 
bit’s performance: 









From 11,744’ to 12,792’ a total of 
1048 feet was drilled in 215 hours, 
averaging 5.0'/hr. 


From 12,792’ to 13,925’, a total of 
1133 feet, drilling time was only 
240 hours at an average of 
S.1'/hr. 


From 13,925’ to 14,383’ 
(TD) totaling 458’, drill- 
ing rate was increased to 
S.S’/hr. And the bit, 
when pulled, was still in 
excellent condition, 


The savings on this hole 
is enormous when perform- 
ance of the V-Door bits is 
compared with the number of 
conventional rock bits . . . and 
round trips .. . which would have 
been required to make the same footage. 


This is another of a growing heap of such records 
being set almost daily by HycALOG V-Door bits. Why 
not let V-Doors set a record on your next drilling 
program? 


Hycalog. inc. 


5056 AERO ORivVE 
SHREVEPORT, LOUISIANA 


BRANCH OFFICES IN PRINCIPAL O1L PRODUCING AREAS 


DIAMOND CORING + DIAMOND BITS + WELL LOGGING «+ CORE ANALY 


FOR FURTHER INFORMATION ON B-127 
ADVERTISED PRODUCTS. SEE READER SERVICE ARC 





Material used: 
Lease salt water 100 bbl 


longer — and harder — Lease crude oil 150 bbl 
ings. Flexite Rings are made of Emulsifier (100 
phenolic resin compound and Ib/sack ) 12,500 Ib 584.00 
a “perfect aed fit My the Salt (100 
ings won't corrode, swell, nor ail 75 00 
oil. A ogee ghey Ib/sack ) 10,000 Ib . l OF 
icient seal on ; , 
on the dowestroke. Flexite Fotal material  senee 
make up in the field; no cost 199. 
instructions are required. = oe (water on 
pulling jobs pump repairs are cutting : and ot) 2 
its, use a Flexite Ring Plunger in the 
. Your store or one of the many 
esentatives in all major pumpigge™ te : 
) give you an illustrated b ge? + te Initial cost per 
containing additional details, sizes, etc. ; or wa P.O. . oS ws , bbl 
Box 127 in Fort Worth. There’ s no obligatic sourse. ’ "i es 


Total cost of 
system 2,082.00 


8.33 


«t eT fae Pie Individual job data: 
ie ore Py es Minimum volume 
e . used 200 bbl 

Maximum volume 
used 350 bbl 
Average volume 
used per job 268 bbl 
Average material 
cost per job $02.00 
Average hauling 
cost per job 250.00 


Average mud 
cost per job 752.00 


Comparison of costs: 

Average cost of 

using invert emul- 

sion mud per job 

(not including 

value of oil) 752.00 
Average estimated 

cost of using salt 

water and/or oil 

per job (hauling 

only ) 100.00 


Average difference 


want to do a real \ a in cont por job $652.00 


4 . l otal difference in 
pumping job—run BE cost (17 jobs) 
R, - te 


The estimated saving of $58,166 is, 
of course, a theoretical figure based on 
the formation block ratio which pre- 
vailed prior to the initiation of the 
invert emulsion system. However, in 
view of this saving, the operator feels 
that the added expense of using the 
invert emulsion mud was completely 
justified. 

his description of an actual operat- 
ing condition has been presented as an 
example of how one operator has used 
a more expensive workover fluid to 


* 
Available for all A P ] combat a particular problem. At the 
= "* same time, he realized a savings 
= f p through elimination of loss production 
Sub Sur ace umps and subsequent remedial treatment. 
Many times the few extra dollars spent 


Harbison-Fischer on analyzing the problem and the selec- 


tion of the right, though often more 


A Mf : expensive, workover fluid can result in 
savings such as those shown here. 
In times such as these, when many 
P L u WN G E ge R 7 By G 5 operators are faced with very limited 
operating budgets due to limited pro- 
HARBISON-FISCHER FORT WORTH ducing allowables, these savings can be 
turned into profits by reducing the off- 
"Rost Pumps in the Oil Patch” R production days for workovers and, 
many times, the frequency of work- 
overs. x** * 


$11,084.00 
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THE OASIS— 


A gathering spot for NOMADS 


Chapters Complete 
Officer Selections 


New officers of the Los Angeles Chapter of Nomads were inaugu- 
rated at the Twentieth Annual Inauaural Ball, February 14, 1959. They 
are: Bob Gaylord of Wagner-Morehouse, senior regent; Art Marshall 
of H. C. Smith Oil Tool, deputy sergeant-at-arms; Andy Anderson of 
Pacific Perforating, sergeant-at-arms; Earl Daniels of Hydril, junior 
regent; Harry Hester of McCullough Tool, master of ceremonies; 
Tom Ashe of Globe Oil Tools, president; Taylor Bannerman of 
TOTCO, vice president; Knight Templeton of Bowen-ITCO, treasurer 
Charlie King of Baker Oil Tools, assistant secretary; P. M. Bowen 
of Martin-Decker, assistant treasurer. Not shown, Leo Cypher of 
Baash-Ross Tool, secretary 


First Meeting of new officers of the Tulsa Chapter Nomads brought 
together this group at a recent luncheon. They are, seated from left, 
Ray Carter, Triangle Oil, on the planning committee for the group's 
inaugural ball last January; John Pearce, Superior Iron Works and 
Supply, senior regent; Oscar Irizarry, Petroleo Interamericano, presi 
dent; and Harry Horton, Tret-O-Lite, assistant secretary. Standing are 
Guy Williams, Dowell, retiring senior regent; W. O. Timberlake, Lucey 
Products, secretary; Vern Bailey, Bethlehem Supply, assistant treasurer 
James Young, Reed Roller Bit, on the dance planning committee; 
Floyd Cummings, Axelson Manufacturing, treasurer, and E. M. Dono 
van, Martin-Decker, Oklahoma City, sergeant-at-arms. New officers 
not present at the meeting were Paul McGivern, McKissick Products 
vice president; Thomas M. Lumly, The Refinery Engineering Company, 
junior regent, and R. R. Mathews, Alten Foundry and Machine, deputy 
sergeant-at-arms. 
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Were Still Looking 
for a Pipe Fitter 
Who Doesn't , 
Prefer hh 


International Petroleum Exposition 
Booths 28-31 


...1t's the only pipe 
wrench for my money. 
I've got work to do!” 


THREADED PIPE... it’s Tight...it’s Best... Costs Less? 
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where engine 


dependability 


is vital! 





the only lubricant that has 
over 35 years of proven superiority... 
a record of less costly maintenance, 
“down time”, stoppages and 

repairs than any other make. 


MARVEL extra-fine lubricant is 
specifically designed to keep 

engines at peak efficiency under all the 
“engine-killing” conditions...in an 

oil field. 


INSTALL A MARVEL 
INVERSE OILER 


TO BE SURE OF “ROUND- 
THE-CLOCK” PROTECTION. 
Feeds MARVEL Mystery Oil in 
exact proportion to engine speed 
and load. 


Contact your jobber or Oil Well Supply House 
MARVEL DIVISION 


EMEROL MFG. CO., inc. © 331 North Main Street, Port Chester, N. Y. 
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The Oasis 


Nomads elected to fill offices of the Houston Chapter are: James B. 
Hughes, senior regent; B. J. Gross, assistant secretary; F. S. Mims, 
treasurer: J. C. Woods, sergeant-at-arms; J. B. Jones, secretary; B. H. 
Pickard, president; John W. Gates, vice president; A. C. Oden, 
deputy sergeant-at-arms; E. W. Louden, immediate past president 
and junior regent. Bruce Barkis, assistant treasurer, is not shown. 


Dallas-Fort Worth Chapter Nomads !959 officers shown here are 
(front row) J. Lewis Foster, vice president, regional; J. A. Kelly, vice 
president, Dallas; Tom E. Morton, vice president, Ft. Worth; G. H. 
Lewis, senior regent; (back row) K. Marshall Fagin, treasurer; Rollo E 
Davidson, junior regent; R. E. Elmore, president; and Harry S. Zane 
executive vice president. 1959 Officers not pictured are Robert H 
McLemore, secretary; G. A. Holloway, assistant secretary; George 
Pfefferile, assistant treasurer; L. D. Webster, sergeant-at-arms and 
Webb Sowden, deputy sergeant-at-arms. 


Group of New York Chapter officers include (seated) Junior Regent 
E. E. Andreason, Andreason-Lundberg Corp; Vice President Hollis W. 
Haltom, Beckley, Haltom and Hickman; President Don E. Kircher, 
Gardner-Denver; Executive Secretary Edward W. Hoeppner, Hughes 
Tool; James M. Taylor (asst. secretary), American Iron & Machine 
Works; (standing) Secretary W. E. Volkman, Cardwell Manufacturing; 
Asst. Sgt.-at-Arms R. L. Faris, Mission Manufacturing; Treasurer H. E. 
Lowrey, Continental-Emsco; Asst. Sgt.-at-Arms J. E. George, Mid- 
Continent Supply; Sgt.-at-Arms D. T. O'Connor. Unavailable at the 
time the photograph was taken were Senior Regent Maurice F 
Delano, Jr., R. S. Stokvis & Sons, Inc.; Asst. Treasurer J. W. Chanda, 
A. O. Smith. 
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Pearce, Lumly Named 
Nomads Regents 


John Pearce 


The National Board of Regents of 
Nomads has named John Pearce as its 
chairman, and Thomas M. Lumly, Jr., 
as secretary-treasurer for the ensuing 
Nomads year. Both are regents of the 
lulsa chapter 

Born in Youngstown, Ohio, Pearce 
gained his BS degree from Miami, 
(Ohio) University. He has traveled in 
the Orient, Mexico and Canada, and 
represents the Superior Iron Works & 
Supply Company. 

A graduate of OSU, Lumly is the 
founder and president of The Refinery 
Engineering Company. He is a member 
or director of several prominent Okla- 


The Oasis 


homa engineering societies, a recipient 
of the Richards Memorial Award, and 
was elected to the Oklahoma State 
University Alumni Hall of Fame in 
1956. 


Thos. M. Lumly, Jr. 





NOTICE 

The Dallas-Fort Worth chapter 
of Nomads have instituted Tuesday 
luncheon meetings to be held on the 
first and third Tuesdays of each 
month for exchange of then cur- 
rent foreign traveler information. 
These meetings, strictly informal, 
will be held at the Crossroads Res- 
taurant on the Dallas-Fort Worth 
Turnpike near Arlington on each 
meeting day. 














It pays to specify JENSEN 
Rotary-Balanced JACKS 


See the JENSEN Rotary Jack 
on exhibit Booth 21, Kansas Bldg 
OIL SHOW —Tulsa, May 14-23 





You eliminate expensive special 
foundations and crank weight wells 
with the new JENSEN Rotary 
Balanced JACK. Its floor-clearing 
cranks and weights permit installa 
tion on flat concrete surfaces or on 
simple steel sub-structures 
One-man rack-and-pinion counter 
balance adjustments, larger samson 
posts, larger and heavier shafts and 
bearings — are additional 
reasons why it pays to 
specify JENSEN R-B JACKS 
Get all the facts and figures 
before you equip your 
next well a call or 
card will bring it to 
you fast! 
STOCKED BY YOUR 
LOCAL SUPPLY STORE 


Made by JENSEN BROS. MFG. CO., INC., P.O. Box 477-B, Coffeyville, Kansas 
Export Office: 250 Park Avenue, New York 17, N. Y 
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\OO LBS. WET 


ct) 
MILWHITE 


A 


FINEST 
QUALITY 
POSSIBLE 


MUD SERVICE BY 


meuwerre (pegs 


MUD SALES COMPANY 
HOUSTON, TEXAS 
A DIVISION OF MISSISSIPPI RIVER FUEL CORPORATION 
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Completely dependable 


The superior performance of W-K-M pro- 
duction valves is attested by the experi- 
ence of users 









These valves have earned a reputation 
that inspires confidence throughout the 
world. Field men recommend them; engi- 
neers specify their use 











W-K-M valves set industry standards for 
design . reliability . . . easy operation 
and long-range economy 






On hand at your supply store 





The most used sizes of W-K-M gate 
valves are carried by supply stores every- 
where. Special sizes and special designs 
are produced as you need them 


<o** Wy 
“y 









WRITE FOR CATALOG 200 ' 


gal. 


<sa.u 






»P : DIVISION OF r OCf inoustRies 
I ” we RATE 
“J P.O BOX 2117. HOUSTON. TEXAS 
<™ e 45 ROCKEFELLER PLAZA NEW YORK N ¥ ' 


Practical advantage of 
W-K-M’s Curative Engineering: 
On-the-line overhaul! 


Fast, easy overhaul of W-K-M Gate Valves while 
on the line saves you time and money and contributes 
to the overall efficient performance and long-range 
economy that W-K-M valves are noted for. 

Other benefits include parallel expanding gates. 
controlled force seating, free flow through the valve 
without any more turbulence or pressure drop than 
through a smooth-wall pipe, Teflon seat inserts (in all 
valves up to 5,000 psi working pressure), and super- 
finished stems. 

Available in standard types, balanced stem*, re- 
cessed body, dual and triple completion types. Sizes 
range from 112” through 7” for pressures ranging from 
500 to 15,000 psi working pressure. 


* Illustrated above right 
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GETTING 
CORRECT RING FIT 


IS EASY WITH 





.... Martin Plungers and the Martin Method 
of Installation® 
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The gaps between the Martin Rings cause 


a= wu « o 
‘— fluid turbulence which slows down slippage 
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Rerrerse sss Ln past the Martin Plunger — just as a rough 






road slows down your driving speed. Actually, 
the Martin Plunger maintains pumping effici- 
ency with a looser fit than is possible with 


a smooth surface plunger. 


* See the complete Martin Catalog and instructions 
in the 1957 Composite Catalog 


JOHN N. MARTIN 
Manufacturer 


9 W. BRADY e TULSA, OKLA. 
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SERIAL #084548 + 6,770 FEET 
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PHOT OPO EGEE 


TWO BITS... TWO WELLS... TO 


These two Reed Cobra bits each completed the entire 834” portion of a hole—from surface 


hole to bottom. One bit cut 6,770 feet in 152 hours. The other cut 6,268 feet in 98 hours. 
Spectacular runs by Reed Cobra bits are becoming commonplace. Have you tried them lately, 


all the way? Your Reed representative will be glad to give you the whole story on 


these bits—and the complete line of Reed products. 


SULF COAST, MID-CONTINENT, R 


REED ROLLER BIT COMPANY Hevsten I, Texas 


FFICE: 1011 INTERNATIONAL BLE NEW YORK 
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SERIAL’ #084546 + 6,268 FEET 


WELL NO. 2 + REED YC-3 
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Without Celite, fine sus- 
pended solids form a 
clogging seal over filter 


surfaces. septum. 


With Celite, a porous cake 
with microscopic channels 
is formed on the filter 


s %%,* ual - 


- 


fa An enlargement of Celite diatomite. 


During filtration, continu- 
ous bodyfeed builds up 
fresh filter surfaces 
throughout the cycle. 


How Celite’s 2,000,000 tiny channels per cu. in. 
remove all suspended solids 


from iniection water! 


A RET BR PR 


These small, movable, skid-mounted filters can 
only be used with diatomite filtration. 


Celite is Johns-Manville’s registered trademark 
for its diatomaceous silica products, 


Jouns-Manvitte 


FOR FURTHER INFORMATION 
ADVERTISED PRODUCT 5 


"Tuese CHANNELS—so small the unaided eye 
can’t see them—take all the pore-clogging, sus- 
pended solids out of repressurizing water in 
injection systems. They are so tiny they even 
remove algae and amoebae, yet they provide 
the fastest flow rates. 


To you, this means maximum clarity of in 
jection water. It also means fast, economical 
operation from a plant that uses ten times Jess 
space than other systems. When cleaning is 
needed, minimum backwashing removes the 
cake, quickly and cleanly. 


Because of the wide variations in filtration 
problems, Celite is processed into 9 standard 
grades to meet every requirement. And Celite 
gives you consistently better results because it 


is more uniform from bag to bag than any 
other diatomite. 


A Celite filtration engineer is available to 
assist you on your injection water problems. Call 
your local J-M office or write Johns-Manville, 
Box 14, New York 16, N. Y. In Canada: Port 
Credit, Ontario. 


5j oe 
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SAFETY FOR ANY RIG 


Shallow, deep, land, offshore, or re- 
work —no matter what kind of well 
you are drilling or what kind of rig 
you are using, Payne hydraulic power 
for blowout preventers and pressure 
operated gate valves will give you 
the greatest safety and economy. Our 
non-separator type accumulators 
require no pistons, bladders or dia- 
phragms. Each twenty gallon accu- 
mulator contains a free-moving metal 
float which takes the place of rub- 
ber goods. Any volume of fluid is 
available with multiple units. Payne 
fast-acting automatic pumps keep ac- 
cumulator pressures at 2,000 psi for 
normal operation and produce instant 
additional pressure for emergencies. 
Payne Controls may be located at 
one or several positions on the rig for 
maximum safety and convenience. 

If you are not now protected by these 
advanced Payne products, ask any- 
one who is (they are in use through- 
out the world) or give us a call— 


i 


you'll be glad you did. 


y MANUFACTURING 
COMPANY INC. 


7317-7329 Canal Street HOUSTON, TEXAS 
Office WA 8.2626 


1 &. S. Stokes 6 Batre c, New York 4, New ¥ 


| 
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RUNNING TOUR 


> Jack Menneer, petroleum engineer and 
former chief engineer for the Anglo- 
American Exploration Company in Can- 
ada, has joined Stekoll Petroleum Com- 
pany as manager of its exploration de- 
partment in Calgary. Assisting Menneer 
in the enlarged activities of the American 
independent producer will be Peter Wat- 
kins, also of Calgary. 

Menneer will take over direction of 
the Stekoll exploration department from 
John Bonds, Stekol! partner, who moves 
to Los Angeles as investment manager 
of the Stekoll operation. Menneer was 
drilling and production editor of The Pe- 
troleam Engineer in Dallas 5 years ago 





Jack Menneer A. M. Shook 

> Mack G. Trusdel has been promoted 
to district superintendent, Harvey district 
of the New Orleans division, Texaco, Inc 
A. M. Shook will be transferred from 
Houston division to New Orleans as di- 
vision petroleum engineer, succeeding 
Trusdel. 

R. C. Shields was named to succeed 
Shook. Shields was a petroleum engineer 
on the staff of the general manager of 
domestic producing department 

L. A. Kuebler, former district geolo 
gist of the Houston district, has been 
promoted to the position of assistant divi- 
sion geologist of Texaco’s producing de- 
partment. 

The former Houston district area has 
been divided into two districts east and 
west of Houston. Ralph A. Davis and 
Morris W. Wylie have been appointed 
district eeolovists of these areas, respect 
ively. Claud M. Watts succeeds Ralph A. 
Davis as development geologist on the 
division geological staff 


> Harold G. Freedman announced his 
resignation as division engineer of pro- 
duction of Continental Oil Company’s 
North Texas-Panhandle division to accept 
the position of manager of production 
and exploration for Wolfson Oil Com- 
pany of Dallas 


> Two Shreveport men, Fred M. Odom 
Jr., and C. A. Sullins, have been named to 
the board of directors of Union Produc- 
ing Company. Re-elected to Union's board 
of directors were N. C. McGowen, chair- 
man of the board; W. H. Spears, execu- 
tive vice president; J. H. Miracle, vice 
president and treasurer; E. L. Rawlins, 
vice president; F. R. Schroeder, vice 
president, and J. B. Storey, vice president 


> G. A. Schurman has been promoted to 
manager producing research, develop- 
ment and technical service, California 
Research Corporation, research subsidi- 
ary of Standard Oil Company of Cali- 
fornia, at the La Habra, California, labo- 
ratory. In his new assignment Schurman 
will be responsible for all activities in 
drilling, well logging, reservoir mechanics 
and secondary recovery 
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Rector Type ‘‘O"' is the only auto- 
matic casing fill equipment that 
permits you to stop running pipe 
and circulate the well as often and 
for as long as you want and then 
resume running pipe with con- 
trolled orifice fill after circulating 


Only Rector Type “‘O” Gives You 
These Advantages: 


Automatic fill-up increases safety— 
speeds running time—reduces pressure 
surges—protects the formation. 

Orifice choke in the spring-loaded 
flapper valve assures controlled con- 
stant fill. 

Precision rubber molded section on 
aluminum flapper valve assures posi- 
tive back-pressure valve. 

Ceramic choke inserts are easily 
changed, making field maintenance 
easy, fast. 

Converts to float at operator's option 
Internal parts are easily drillable alum- 
inum alloy. 


Available through your favorite supply 


store for use in casing sizes 4” O.D 
through 20” O.D. with standard threads 
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Well Equipment Company, 
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FRICTION-LOCK 
CLAMPS 


give you these distinct advantages in 


mounting scratchers and centralizers: 


LOWER COST... Friction-Lock Clamps 
cost less than welding when ordered with 
B and W Scratchers and Centralizers. 


WITHSTANDS GREATER THRUST... 
exhaustive laboratory tests prove Friction- 
Lock Clamps withstand resistance to verti- 
cal movement far in excess of average 
field welding 


ELIMINATES WELDING DAMAGE... 
average field welding may damage casing 
from undercutting, hard spots and electro- 
lytic corrosion Friction-Lock Clamps 


cannot damage casing. 


ONLY FULL GRIPPING DEVICE... 
only the Friction-Lock Clamp grips uni- 
formly around the complete periphery of 
the casing . . . other holding devices grip 


over relatively small areas. 


EASIER INSTALLATION .. . B and W 
Friction-Lock Clamps may be installed in 
seconds with a simple hex wrench. 


ANOTHER FIRST BY THE FIRST NAME 
IN PRIMARY CEMENTING TOOLS 


OTHER B and W PRODUCTS 

Multi-Flex Scratchers * WNu-Coil Scratchers 
* Rotating Scratchers, Multi-Flex and Nu- 
Coil Types * Automatic Stop Collars * 
Stabilizers * Rotator Collars * Liner 
Centralizers * Latch-On and Solid Type 
Centralizers °* Thread-lock Cages ® 
Thread-Lock Cement. 


RB anit WAT 1... 


Well Completion Specialists 


WEST COAST 


PHONE WAinut 3 6603 
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> The Billings, Montana, Petroleum 
Section, Society of Petroleum Engineers, 
AIME elected the executive officers for 
1959. They are (left to right): Wayne 
Fincher, AIME director, McAlester Fuel 
Company; Fred A. Haddenhorst, secre- 
tary-treasurer, Mobil Producing Com- 
pany; Fraser M. Burback, director, Mobil 


> Formation of a new well logging and 
core analysis service company has been 
completed in Houston. The announce- 
ment was made by B. F. Winborn Jr., 
president of Exploration Service Com- 
pany. Officers of the new organization, in 
addition to Winborn, are O. M. Wilkin- 
son, vice president and sales manager; 
Stanley Wondrash, vice president and 
instrument manufacturing manager; and 
J. W. O’Neal, secretary-treasurer and 
general manager. 

> John R. Evans has been appointed gen- 
eral manager of production for Standard 
Oil Company (Indiana). He has been vice 
president and division manager of Pan 
American Petroleum Corporation at Fort 
Worth, Texas, and will now coordinate 
production and crude oil supply activities 
of Standard Oil with operations of such 
principal subsidiaries as Pan American 
Petroleum Corporation, Service Pipe Line 
Company, Indiana Oil Purchasing Com- 
pany, and Tuloma Gas Products Com- 
pany. 

> Archie L. Crawford has been named 
field superintendent for the Ryder Scott 
Management Company, Wichita Falls, 
Texas. He previously was foreman and 
superintendent for Lone Star Producing 
Company, New Idria Mining & Chemical 
Company, and Ada Oil Company. 

> W. F. Latting Jr. has been elected 
assistant business manager of the Society 
of Exploration Geophysicists. 
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Producing; Gordon Lansford, second vice 
president (membership), Halliburton Oil 
Well Cementing Company; Charles B. 
Evans, chairman, Schlumberger Well Sur- 
veying Company; L. M. Lyon, first vice 
chairman (program), The Carter Oil Com- 
pany. N. J. Matthews, director, Shell Oil 
Company, not in picture. 


> John Armstrong has been named acting 
chief geophysicist for Cities Service Oil 
Company at its Bartlesville, Oklahoma, 
headquarters. He steps up into the new 
position to replace R. M. Bradley, who 
is being transferred to Africa-Cities Serv- 
ice Petroleum Corporation in Alger, 
Algeria, on a temporary assignment. Gene 
Current is being promoted from assistant 
division geophysicist at Lafayette, Louisi- 
ana, replacing Armstrong as division geo- 
physicist for the southwestern division at 
Midland. 





CREASE 


CLEAN OUT 
CHOKING SAND 
Excessive sand and sedi- 
ment holds back your oil. 
For fast, easy cleanout with 
fewer round trips and less 
downtime, use world famous 
Miller Sand Pumps. 


Write for descriptive price list. 
SAND PUMP SIZES IN STOCK 


0.D.—2'%4, 3, 3%, 4%, 5, 5%, 7 
in. Lengths, 20, 25, 30 ft. 


Composite Catalog Page 3400 


Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla. 


EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK 20, N. Y. 











FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


THE PETROLEUM ENGINEER, May, 1959 





> J. J. Reynolds has been promoted to 
chief engineer in Continental Oil Com- 
pany’s production department, with head- 
quarters in Houston. Formerly director 
of production research for Conoco, he 
succeeds M. H. Dubrow, who recently 
was promoted to assistant manager of the 
production department. Dr. H. F. Coffer 
has been promoted from assistant director 
to director of Conoco’s production re- 
search division, succeeding Reynolds. 


J. J. Reynolds R. H. Vick 


> Ambassador Oil Corporation of Fort 
Worth has formed a consolidated engi- 
neering department combining three pre- 
viously separate departments and named 
Robert H. Vick manager of engineering. 
J. D. Christner has been named assistant 
to Vick and will continue as chief pri- 
mary engineer. Russell Meyers is senior 
petroleum engineer in the new depart- 
ment. 

> Carl J. Hauck has been promoted to 
assistant manager of the production de- 
partment of the Ohio Fuel Gas Company. 
He has been general superintendent of 
production since 1951. Frank McCament, 
Mount Vernon district superintendent of 
production, has been named to succeed 
Hauck 

Also announced were promotions of 
three other Mount Vernon district pro- 
duction office employees. They are: Alva 
M. Petty, district foreman, will succeed 
McCament. Cecil Dailey, construction 
foreman, will become district foreman, 
replacing Petty. Wayne C. Balcom, Mt. 
Vernon well clean-out man, will replace 
Dailey. 

Three Columbus area men also pro- 
moted were: Donald C. Hubbard, pro- 
duction engineer, to assistant general 
superintendent of production; Richard G. 
Cook, storage engineer, to assistant chief 
geologist; Robert T. Patridge, engineering 
and map office engineer, to assistant 
superintendent of the engineering and 
map section. 


C. J. Hauck W.C. Goodson 


> William C. Goodson has been pro- 
moted to technical assistant to the vice 
president and manager of the gas depart- 
ment of Republic Natural Gas Company. 
He previously held the position of senior 
reservoir engineer. 


> Gordon E. Hillhouse, district engineer 
at Corpus Christi, has been appointed 
administrative assistant to R. E. Foss, 
senior vice president of Sunray Mid-Con- 
tinent Oil Company. Everett L. Smith, 
coordinator of training of the employee 
relations department, will be loaned to 
the production department on a tempo- 
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setting up a program and 


rary basis, 
initial 


supervising training during its 
stages. 

L. G. Rodgers has been named man- 
ager of engineering for production. Pre- 
viously, he headed the department's gas 
division. R. W. Griffith, previously man- 
ager of unitization operations, has been 
named manager of unitization and gas 
sales. He will direct a staff which is re- 
sponsible for the formation of new field- 
wide units and will manage activities 
involving gas sales on a companywide 
basis. Completing the department's gen- 
eral office staff in Tulsa are John Finch, 
who continues as office manager, and 
Alvin Summers, personnel supervisor. 
> Lewis P. Kilbourne has been named 
chief geologist for Gulf Coast Leaseholds, 
Inc. He formerly headed the company’s 
Louisiana offices in New Orleans. 


Running Tour 


> William Yates Brown has been ap 
pointed assistant manager of Creole 
Petroleum Corporation's Western divi 
sion in Venezuela. Brown will replace 
Max Muller, who has accepted an execu 
tive position with Esso Argentina 

Dr. Nicanor Garcia, Venezuelan geolo 
gist, has been named by Creole as man 
ager of the La Salina district in Vene 
zuela. The company also announced the 
appointment of Duane Davis as assistant 
district manager. 

Dr. José Domingo Casanova, a Vene 
zuelan petroleum engineer, has been ap 
pointed manager of the Lagunillas district 
in Venezuela 

Melvin M. 
neer, has been 
superintendent of 
Venezuela. He replaces Casanova 
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TAKE-OFF 
® Eliminates Out-Board 
Bearings and Couplings 


The heavy-duty construction of ROCKFORD Oil-Field type POWER 
TAKE-OFF bearing assemblies will handle side loads that formerly 
required the use of out-board bearings—with hangers and flexi- 


Heavy Duty 
Over Center 


Shaft deflection is no problem with this extra 
heavy-duty power take-off—when the load is held within specifi- 
cations. You can reduce the over-all length of the engine and 
power take-off assembly by specifying ROCKFORD. 
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Power 
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AAODC President Predicts 
1959 Drilling Slump 

Speaking before the Long Beach 
chapter of the American Association of 
Oilwell Drilling Contractors, Joe 
Zeppa, president of the association, ex- 
pressed his belief that drilling would 
be down in 1959 due to several un- 
avoidable circumstances: In general, 
oil company income was lower in 1958; 
Mid-Continent fields are going to wider 
spacing; because of improved techno- 
logy, wells are being drilled faster. In 
this last connection, Zeppa stated that 
the drilling industry “is literally drill- 
ing itself out of business.” 

Warren L. Baker, AAODC executive 
vice president, was slightly more opti- 
mistic in his forecast, indicating that 
in his opinion reduction in imports 
might have a beneficial effect on the 
domestic drilling situation 


Drilling Rig Can Be 
Profitable Neighbor 


A drilling rig can mean a half-million 
dollars in economic benefits to a com- 
munity when it moves in and starts 
drilling for oil, according to A. E 
Chester, vice president in charge of 
production for Magnolia Petroleum 
Company. Citing the activity of com 
pany rigs drilling near Ft. Stockton, a 


town of 7000 people in Pecos County, 
Texas, Chester said, “We will spend 
well over $1,000,000 drilling a wildcat 
well on the Kathleen J. Moore lease 
and Ft. Stockton people will ring up a 
lot of that on their cash registers.” 

Among the expenditures listed were 
a monthly payroll of $13,000, $225,000 
for lease bonuses and rentals in the past 
eight years, $600,000 brought in by 
geophysical crews over the past four 
years, several hundred dollars in pro- 
perty taxes, local purchases of supplies 
and services, and money spent by 
truckers who will bring in about 870 
tons of steel casing and tubing. 


Contractor Sends Personnel 
to Argentina 

Loffland Brothers Company, Tulsa, 
has sent a number of supervisory per- 
sonnel to Argentina to direct the drill- 
ing program being done in that country 
for Pan-American Argentina Oil Com- 
pany. Among personnel that have been 
assigned to that area are 13 toolpush- 
ers, 32 drillers, and a number of special 
services personnel. Fully staffed offices 
have been opened in Buenos Aires and 
Comodoro Rivadavia to expedite the 
operations. Dewey E. Williams has been 
appointed superintendent in charge of 
the Argentine operations. 


Rotary Rigs Operating in Oil Fields of United States and Canada 


As reported to American Association of Oilwell Drilling Contractors by Hughes Tool Company. 
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Great Western Makes 
Safety Awards 


Great Western Drilling Company of 
Midland has honored 56 of its rotary 
drillers with awards for completing a 
year of work without suffering a dis- 
abling accident. M. L. (Shorty) Hall 
of Andrews, day driller on rig No. 23, 
and R. L. (Bob) Hall, of Levelland, 
day driller on rig No. 35, received top 
awards for having operated their rigs 
five years without an accident. Their 
two five-man crews chalked up a total 
of 4000 eight-hour work days without 
an accident. 


Tool Makes Log While 
Pipe Still in Hole 

Sun Oil Company scientists have re- 
vealed development of a new tool 
which permits electric logging of fresh- 
ly drilled formations while the drill pipe 
still is in the hole. The tool was des- 
cribed in a paper presented at the meet- 
ing of the Southern District, Division 
of Production, American Petroleum 
Institute, by four members of Sun’s 
production research and development 
department. 

Otis Engineering Company of Dal- 
las has been licensed to construct, rent, 
and service the new instrument and ex- 
pects to offer the tool’s services com- 
mercially within the year. The device 
consists of a self-contained recording 
mechanism which is pumped down in- 
side the drill pipe whenever a log is 
desired. An electrode assembly projects 
out through one of the mud passages 
of a jet bit. Logs can be recorded dur- 
ing the normal process of coming out 
of the hole, or the tool can be recovered 
on a wire line 


New Wildcat Scheduled 
In Alaska 

The rig which drilled the recently 
abandoned Humble-Shell wildcat on 
the Bear Creek unit on the Alaska 
Peninsula will be moved westerly across 
the peninsula to the Bristol Bay area as 
soon as a road can be built. It will be 
used to drill a wildcat in that area for 
General Petroleum Corporation, which 
has not yet selected a site for the well 


Louisiana Driller 
Adds Barge to Fleet 


Avondale Marine Ways, Inc. was re- 
cently awarded a contract by Brewster 
and Bartle Drilling Company to build 
a new barge. The hull will be 200 ft 
by 54 ft by 12 ft (post type) with the 
working deck elevated 10 ft above the 
main barge deck making it possible to 
drill in water depths up to 16 ft. The 
unit will have a 140-ft mast-type der- 
rick. Complete living quarters will be 
provided for the crew. 
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The Pumps That Give You 


More Horsepower Capacity Per Dollar' 
More Horsepower Capacity Per Pound of Weight! 


More Mud Pressure with the Same Horsepower! 
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WILSON MANUFACTURING COMPANY, INC. 
WICHITA FALLS, TEXAS, U.S.A 


BE MODERN — BUY WILSON 


The Home of RED IRON 











Less Down Time 


Less Expense for Repairs 
Less time out to change valves, pistons, rods, liners, etc. 


NOW PROVED BY FOUR YEARS OF FIELD 
USE 


now in use — all giving complete satisfaction. The 


More than a score of Wilson Pumps are 


next time you need a pump, call your nearest 
Wilson Salesman, or call the factory collect. Get 
our proposition before buying any pump! 








EXPLORATION ACTIVITIES 





CANADA 


Airborne Survey Over BC, 
NW Territories, Yukon In Progress 


Spartan Air Services Ltd. has started 
a major airborne survey over a 24,000 
square mile area north of Fort Nelson, 
in British Columbia, the Northwest 
erritories and the Yukon, using a new 
type nuclear magnetometer. 

[Three magnetometer-equipped air- 
craft and supporting helicopters are 
being used on the exploration project, 
which is expected to last slightly more 
than two months 

This new type magnetometer was 
originally developed in the U.S. for 
missile instrumentation and is now 
making possible faster and better sur- 
veys, it is claimed. 

This device, which measures the 
magnetic intensity of the earth over 
which the aircraft flies, produces a 
chart showing likely areas for explora- 
tion 

[he magnetometer works in con- 
junction with a camera carried in the 
aircraft which produces a continuous 
strip film showing the aircraft's flight 
path. At the same time, the magnetic 
intensity is recorded on punched tape 
which can be processed later by a 
computer to produce a magnetic con- 
tour map of the area covered. 

Each aircraft carries a pilot and 
magnetometer operator. There will be 
two ground control stations of two men 
each with recording magnetometers, 
similar to the instruments carried in 
the aircraft, which will monitor changes 
in the magnetic background so that 
corrections can be applied to the air- 
borne results. The final processing will 
be done at the company’s headquar- 
ters in Ottawa, where the punched tape 
is fed into a computer and the results 
mapped 

Base magnetometer stations are be- 
ing serviced and moved through the 
area by helicopters as the survey pro 


kresses. 


Britalta Acquires BC Permits; 
To Begin Exploration Soon 
Britalta Petroleums Ltd. has an- 
nounced acquisition from the Province 
of British Columbia of 17 Crown pe- 
troleum and natural gas permits total- 
ling 954,208 acres. The permits cover 
an area 70 miles long and over 20 
miles wide, representing approximately 
1490 square miles situated in the cen- 
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tral portion of the province. Location 
of the area is about 50 miles southwest 
of Vanderhoof, B. C., which in turn is 
69 miles by road west of Prince 
George, B. C. 

Britalta plans to commence geologi- 
cal reconnaissance, geophysical work, 
mapping and other exploratory activi- 
ties on the acreage as soon as weather 
permits. 

The lands are located contiguously 
in a single block in Central British Co- 
lumbia between 53° and 53° 40’ north 
latitude and 124° and 125° 2242’ west 
longitude. The nearest commercial 
production of oil or gas is in the vicin- 
ity of Dawson Creek, some 290 miles 
northeast. 

Pan American Petroleum Corpora- 
tion’s recently acquired large block of 
permits in British Columbia is about 
190 miles northwest of the Britalta 
permits, and those of Honolulu Oil 
Corporation are 20 miles southeast. 


Canned Cores. The shining cans contain 
core samples taken from Shell Oil Company 
wells being drilled throughout East and South 
Texas. As soon as a core is removed from the 
well, it is sealed into one of these airtight 
containers and sent immediately to Shell's 
Houston area production laboratory for analy- 


MISSISSIPPI 


Deep Simpson County ‘Cat 
Dually Finaled, Other Pay Seen 

Completion of an important wildcat 
well in Simpson County has been an- 
nounced by the Lion Oil Company Di- 
vision of Monsanto Chemical. 

The Magee No. | was drilled to a 
total depth of 14,521 ft and was dually 
completed from two separate sands of 
the Paluxy formation. On test, from 
perforations at 12,121-144 ft, the upper 
zone flowed 260 bbl of oil per day 
through a 10/64-in. choke. Flowing 
tubing pressure was 875 psi. The lower 
zone sand perforations at 12,174-187 
ft tested 292 bbl of oil per day through 
a 10/64-in. choke with flowing tubing 
pressure of 1050 psi. Both zones pro- 
duced 37.5 deg oil. 

Prior to completion in these two 
zones of the Paluxy, a Mooringsport 
sand was tested and produced oil at a 
rate of 216 bbl per day through a %-in. 
choke. 

This discovery well, located 44 -mile 
southwest of the town of Merritt, is on 
a 300-acre tract in which the company 
has a 50 percent interest, with Jett 
Drilling Company and other associates 
owning the remainder. 





sis. This procedure insures the core's arrival 
at the laboratory in the same state as when 
it was taken from the well. R. P. Santerre Jr. 
senior laboratory assistant, is recording 
identifying information from the cans’ labels, 
which give well location, formation depth, etc. 
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The story of oil, with all its 
attendant theories of origin, mi- 
gration, and entrapment, can be a 
very absorbing subject. The mere 
fact that oil’s “life” represents a 
fascinating round-trip — from sur- 
face, to deposit, and back to the 
surface again — is material enough 
for many intriguing papers. 


But when you pin X number of 
dollars to the end of X feet of 
drill pipe, the subject becomes 
considerably less glamorous. 


So begins the last chapter. Payout or 
play-out? What are the formation’s 
basic productive characteristics? 
Where are the most effective (and 
safest) completion points? How 
susceptible is the reservoir to some 
type of secondary recovery process? 


What field methods are best suited 
to maintain optimum balance 
between the reservoir’s ability 
and the operator’s desired income? 
What are the most economically 
feasible approaches — for develop- 
ment, for banking? 


Core Lab's fully-integrated reser- 
voir engineering services — Well 
Logging, Core Analysis, Reservoir 
Fluid Analysis, Engineering and 
Consulting, and Research — play 
vital roles in answering these and 
an endless procession of other 
vital questions. 


Let Core Lab help you write 
the last chapter. 
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LOUISIANA 


Conoco Opens Gas-Condensate 
Pool in Maurice-Milton Area 

Discovery of a new gas-condensate 
field in Vermilion Parish, about 10 
miles north of Abbeville, was an- 
nounced by Continental Oil Company 

On production test, the discovery 
well, Conoco No. 1 Clemile Savoy in 
the Maurice-Milton area, flowed at the 
daily rate of 8,000,000 cu ft of gas and 
648 bbl of 46.4-deg condensate and no 
water from perforations at 14,675 to 
14,695 ft on a 16/64-in. choke. Gas- 
oil ratio was 12,346 to 1, and flowing 
pressure was 6400 psi 





NEW! 


Conoco has a block of 5255 net acres 
in the area and owns a 50 percent 
interest in the well. Seaboard Oil Com- 
pany and Charles Wrightsman, Hous- 
ton, each own a 25 percent interest. 
Nearest production is one mile north- 
west of the discovery well. 


Pan Am Stakes Marshland 
Test in Main Pass Area 

Pan American Petroleum Corpora- 
tion has staked location for an over- 
water rank wildcat five miles northeast 
of Romere Pass field in Plaquemines 
Parish. Pan American’s State Lease 
3507 No. 1, projected to 11,500 ft, is 


NEW! 


HILULMAN-KELULEY 


Hydraulic 


POWER 
TUBING 


TONG 


uniform 
make-up, 
positive 
break-out 


on every joint 





the company’s initial exploratory ven- 
ture in the immediate area. 

Located in a deep marshland, the 
well site is spotted 660 ft south and 660 
ft east of the northwest corner of 
Tract 7461 in the Main Pass area. 


NEW MEXICO 


Shallow Eddy County Test 
Promises New Penrose Pay Field 

Hydrocarbon Chemicals, Inc. has 
successfully completed a wildcat well 
located in Eddy County. 

The well, at 1600 ft in the Penrose 
formation, is producing naturally at 
the rate of 35 bbl of oil per day on a 
320-acre lease on which the company 
owns an undivided 50 percent working 
interest. The lease allows for additional 
wells at 40-acre spacings. The well was 
drilled initially to 2300 ft and five other 
strata known as the Seven Rivers, 
Metex, Premier, Lovington, and San 
Andres were encountered between 
1600 ft and 2300 ft. These additional 
formations are productive under ad- 
joining leases and hold a good pos- 
sibility of being productive from addi- 
tional wells under Hydrocarbon’s 
leases, officials say 


Trice Stakes 11,200 Ft Test 
Northeast of Lovington 

A test of the Townsend Lime in 
southeast New Mexico has been staked 
by Trice Production Company with its 
No. 1 George Fisher, a projected 11,- 
200 ft attempt to find oil three miles 
northeast of Lovington in central Lea 
County. 

Trice Production Company’s No. | 
George Fisher is a mile south of the 
Caudill field and two miles west of the 
Deam field. The operator has 880 acres 
under lease in a checkerboard spread 
in the area of the well site, which is 
spotted 1980 ft from the north line and 
660 ft from the west line of Section 
39, Township 15 South, Range 36. 


COLOMBIA 


Amkirk Spuds Test On 
International-Mobil Farmout 
Spudding in of El Campito No. 1, 
a 3500-ft wildcat in the Lower Mag- 
dalena River Basin of Colombia, South 
America, was announced by Amkirk 
Petroleo Corporation, wholly-owned 
subsidiary of Ambassador Oil Corpo- 








ration of Fort Worth. 

The wildcat will test Eocene sands 
on a block of approximately 24,000 
acres on a farmout from International 
Petroleum Company of Colombia, (a 
subsidiary of Jersey Standard), and 
Mobil Petroleum of Colombia. 

Location of the well is two miles 
northwest of Barranquilla. The seismic 
structure is of considerable size and 
has high reserve potential. Closest oil 
production is 85 miles away. 


THE NEW MODEL 3600-H, WITH 9 NEW ADVANCED 
FEATURES IS FAST, SMOOTH, QUIET, POWERFUL 
AND ECONOMICAL 


HILILMAN-KELILEY 


Main Office & Plant: 1000 Macy St., Los Angeles 38, California 
Division Office: 5801 Harvey Wilson Drive, Houston 20, Texas 
Branch Offices: Odessa, Texas * Oklahoma City, Okla. * Lafayette, La. 


OTHER H-K POWER EQUIPMENT 


SUCKER ROD WRENCH + CASING TONG + POWER UNITS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV E AF 
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TEXAS 


Standard of Texas Finals 
Discovery in Basal Oil Creek 

Standard Oil Company of Texas has 
opened a new gas-condensate field near 
the town of Pottsboro immediately 
north of the Sherman field in Grayson 
County. The discovery well, Mary I. 
McAdams 3 — No. 2, was drilled to a 
total depth of 12,977 ft. It is com- 
pleted from the Basal Oil Creek sand 
through perforations from 12,813 to 
12,884 ft. 

On test the well established a calcu- 
lated open flow potential of 75,000,000 
cu ft of gas per day with 250 bbl of 
51 deg condensate per million. Stand- 





ard has approximately 4000 acres un- | 


der lease in the vicinity of the dis- 
covery. 


Lion Finds New Pay Zone 
In Matagorda County Test 

Lion Oil Company Division of Mon- 
santo Chemical Company has an- 
nounced discovery of a new producing 
sand in its first development well on a 
2800-acre block in the El Maton field 
of Matagorda County. The tract, in 
which Lion has a 35 percent interest, 
is owned jointly with Superior, Sun, 
and Cyprus oil companies. 

The Newmont No. 1, a step-out east 
of the Fay No. 1 discovery well, has 
been completed from perforations at 
10,630-10,636 ft and 10,651-10,655 ft 
in the Basal Frio formation. On test, 
the well flowed 705 bbl of 53 deg con- 
densate, along with 4,650,000 cu ft of 
gas per day, through a 12/64-in. choke 
with 4860 psi flowing tubing pressure. 
The calculated open-flow potential is 
40,000,000 cu ft of gas per day. 

The original discovery well in this 
field, completed last January, produces 
oil and gas from formations at 10,036 
and 10,120 ft. The Newmont No. | en- 
countered these and two additional po- 
tential sands in the Basal Frio but were 
not tested, the company said. 


RUSSIA 


Reds Drill Deeper to Get 
Gas-Condensate Production 

Russia has successfully completed 
its third “super-deep” (by Russian 
standards) well as Zyr on the southern 
tip of the Apsheron Peninsula east of 
Baku. 

The newest producer, bottomed at 
over 15,000 ft, flowed 509 bbl of con- 
densate and a maximum of 17,650,- 
000 cu ft of gas daily. Seven other 
deep wells planned for depths of 5000- 
5200 meters (16,405-17,061 ft) are 
being drilled at Zyr, which is second 
to Karadag as Azerbaijan’s largest gas 
field. 
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equipment to 
produce MORE oil 
at LESS cost 





HERCULE 





TUBING HEAD 


Hercules “Type SOS” is a 4000 pound 
test stripper tubing head. The lower 
section contains the neoprene tubing 
stripper; the upper section or bow! con 
tains the slips and packing arrange 
ment. The SOS is unsurpassed for use 
in well servicing operations in addition 
to its use in flowing wells 














TUBING HEAD 


Hercules “Type SO” tubing head is 
actually the lower section of the “Type 
SOS” tubing head, containing the slips 


and packing arrangement. It is par 
ticularly suitable for pumping due to its 
compactness, being approximately 12 
inches high 





HERCULES Products are 
sold through All Supply Stores 


PTT TILT Tet) dh 


Manufacturers of Oil Field Equipment 


GENERAL OFFICES AND PLANT TULSA, OKLAHOMA 


| Export Representative Oil Field Equipment Co., Inc 90 West Street, New York, N.Y 
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Gardner-Denver Mud Pumps have the power, the 
flexibility and the dependability to keep a well under 
control. They give you a real whip hand over forma- 
tion pressures and circulation problems. Their 


reputation as quality leaders is unchallenged. 


All parts replacements can be made in the field. The 
right- and left-hand cylinders in the famous 
Gardner-Denver fluid end are interchangeable. Pres- 
sure lubrication is provided in the power end. The 
packed oil stop head keeps oil in, mud out. One-piece 
connecting rods...no bolts to work loose. Parts are 


available through your nearby J&L Supply store. 


Five GX models, 350, 500, 700, 1000 and 1250 h.p. Ask 
your local J&L Supply man for illustrated Gardner- 


Denver literature or write us at Tulsa—Drawer 2481. 


Jones & Laughlin 


If its sold by J&L.... 
It's the best available 





High-Pressure Needle Valve 


A high-pressure needle valve designed 
for pneumatic and hydraulic systems util- 
izes a renewable glass-filled teflon seat 
to assure a bubble-tight shutoff with hard 
to hold fluids from vacuum to 6000 psi 
The valve is constructed of stainless steel 
with teflon “O” rings and black plastic 
handwheel. Complete overhaul of the 
valve can be accomplished without re- 
moving the valve from the line. Standard 
ports are female pipe NPT or female tub- 
ing AND 10050. Dragon Engineering 
Company 

Circle number (1) on reply card. 


Multi-Curve Acoustic Log 
Empire Geophysical has introduced a 
velocity logging system which gives 5 
simultaneous logging records on one run 
Known as the Empire VS Acoustic log, 
the system provides: Single receiver 
acoustic log; dual receiver acoustic log 
with 1, 2, or 3-ft spacing of receivers and 
switching in the hole; choice of accom- 
panying SP or gamma-ray log; dual re- 
ceiver linear velocity curve; and integrated 
travel time. Empire Geophysical, In 
Circle number (2) on reply card 


Section Land Locator 

A new transparent plastic template 
instantly locates any section of land 
on township-drawn maps. It fits 8 most 


commonly used map scales, 4 on each 
template. Convenient size, 3%4 in. by 6% 
in., fits pocket or ring binder. Jero Tem- 
plet Company. 

Circle number (3) on reply card. 
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Downhole Casing Tester 


Drilling & Service, Inc. has announced 
a new downhole casing tester which per 
mits detecting casing leaks and defects, 
under pressure, immediately before ce- 
menting. A drillable seat is made up in the 
bottom of the pipe. Circulation is estab- 
lished and the DCT tool is dropped down 
the pipe and into the seat to provide a 
positive seal. The pipe is then pressured 
up; a drop in pressure indicates pipe fail- 
ure. The tool is retrieved with a conven- 
tional wireline overshot 

It is not necessary to wait until the 
entire string has been run to begin test- 
ing. The casing can be pressured up and 
tested at any interval. In more than 450 
tests made since the first of the year, over 
3 percent of the casing strings were found 
to be defective. Drilling & Service, Inc. 


Circle number (4) on reply card. 


Center Latch Elevators 


Web Wilson’s new “Champion” eleva- 
tors combine new engineering concepts 
with modern industrial design. Link arms 


and blocks are swept forward which per- 
mits compactness, yet allows more clear- 
ance for installing the links. A slanted 
hinge pin provides the elevator with a 
natural tendency to close when under 
load. This tendency actually amounts to 
several tons of force, depending upon the 
elevator load. A strong coil spring, lo- 
cated at the hinge pin, opens the elevator 
and forces it away from the pipe when 
the safety latch is released. Capacities of 
these elevators range from 100 to 350 
tons. Web Wilson Oil Tools, Inc. 
Circle number (5) on reply card. 


Automatic Pumping 
Controls 


Synchro-Start Products is introducing 
a new automatic control designed for use 


on oil well and pipeline pumping. This 
is a program timer control for use on gas, 
gasoline or diesei engines. It is encased 
in a steel, weatherproof enclosure. The 
control includes standard automatic en 
gine controls together with a timer driven 
by a governed d-c motor. All current is 
taken from the engine battery so that no 
commercial power is required for their 
operation. Many variations are available, 
including safety protection for all usual 
abnormal conditions. Synchro-Start Prod- 
ucts, Ine 
Circle number (6) on reply card. 


Enclosed Firing 
System Perforator 


The new Mac-Jet perforator developed 
by McCullough Tool features an enclosed 
firing system that eliminates prima-cord 
exposed to the well fluid and operates effi 
ciently under extremely high hydrostatic 
pressure. Each unit is fully self-contained 
and units are joined together to form a 
perforator of any required length. Stand- 
ard short spacing is 4 holes per ft. 3-in 
explosive spacers are available to reduce 
the shot density as desired. Other features 
include flexible construction, bottom fir- 
ing, and resistance to high temperature. 
Mac-Jets are available in 1 11/16 in. OD 
and 21/16 in. OD sizes. McCullough 
Tool Company 

Circle number (7) on reply card 


Inflatable Packer 
For Open-Hole Seal 

A recently developed permanent type 
inflatable packer is used to obtain posi- 
tive seal in open hole. The tool manufac- 
tured by Lynes, Inc. seals in irregular wall 
open hole up to twice the deflated diam 
eter of the inflatable packer. 

When the tool reaches setting depth, 
fluid is pumped into the steel reinforced 
packer element, expanding it against the 
well bore. After the tool has been set, a 
check valve keeps the packer element in- 
flated, allowing tubing through the packer 
to be opened. The tool is released by ro- 
tation of the tubing string to the right to 
open relief slots to the packer element. 
Lynes, Inc. 

Circle number (8) on reply card. 
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Pump Valve Moves 
In Straight Line 


Reciprocating fluid pumps operate 
smooth without valve chatter with the 
new Dixell Tru-Lift valve. Guide fea- 
tures insure that the valve will move in 
a straight-line motion and that the valve 
will rotate to insure even wear. As the 
valve does not wobble or chatter but op- 
erates with a “soft action,” fluid shocks 
are materially reduced with consequent 
reduced wear on other pump parts and 
on flow lines. Dixell Development and 
Manufacturing Company. 

Circle number (9) on reply card. 


Time-Cycle or 
Pressure Controller 


A new wellhead safety measure is 
offered from Odex Engineering by uni- 


tizing a time-cycle or pressure controller 
with an over-pressure cutoff. Intermittent 
opening of the well is governed by the 
pressure controller, actuated by casing 
pressures at pre-set levels, or by a time- 
cycle at pre-determined intervals. The 
motor valve is throttled by the over- 
pressure cutoff and moves gradually to a 
full-open position with the dissipation 
of the gas “head.” Odex Engineering 
Company. 
Circle number (10) on reply card. 
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Rust Prevention In Cans 
Introduced by Rust-Oleum, new spray- 
on rust preventive coatings come in 17 
colors. Touch-up jobs on pipes, fittings, 
tools, equipment, stairs, railings, and grill- 
work can be done easily with the spray 
containers. One coat will be sufficient for 
most jobs, but where metal surfaces are 
badly rusted a coat of primer should be 
sprayed over the rust and followed by a 
finish coat. Rust-Oleum Corporation 
Circle number (11) on reply card. 


Quadruple Valve 

A quadruple valve with four 2-in 
through-conduit gate valves in a single 
body for use on quadruple completion 
Christmas trees is available from W-K-M 
The valve is available in the 2-in. size up 
to 5000 psi maximum working pressure 
All multiple completion valves including 


New Equipment 


the dual and the triple completion feature 
pressure seal bonnets, parallel expanding 
gates, closed packing boxes, and super 
finished stems. W-K-M, divisi on of ACI 
Industries, Inc. 

Circle number (12) on reply card 





Aluminum Pipe Coupling 


Dresser Manufacturing Division has 
developed a new aluminum pipe coupling 
available in a range of sizes from 2 to 6 
in. OD. The couplings permit up to 6 
degrees pipe deflection, handle working 
pressures up to 150 psi, and absorb vibra 
tions, expansion-contraction and other 
piping stresses. The couplings consist of a 
cylindrical middle ring, 2 follower rings 
2 resilient gaskets, and a set of steel track 
head bolts. Dresser Manufacturing Divi 
sion, one of the Dresser Industries, Inc 

Circle number (13) on reply card 





Exclusively 


© epANG 








The ONLY...and we do 
mean ONLY completely 


weldless alloy- steel 


Jars 


in service in the 


drilling industry 


One piece —no welds to break. 
Drills up to four times more foot- 
age with less time and costs spent 
on fishing jobs! 


For Cable Tool date and 


catalog see your Spang dealer or write to: 


SPANG & COMPANY 


Dept. 0-7 


BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldiess Jars and a Complete Line of Cable 
System Drilling ond Fishing Tools for Oil and Gas Wells. Prospect Drilling and Shot Blast Holes. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERV 
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New Equipment 
Quarter Turn Plug Valve 


a 
A 3000-psi plug valve with zero leakage 
= and one quarter turn positive opening 
and shutoff, is announced by Hydro- 
matics, Inc. The valve completes the pos- 
h t | 


itive open and shutoff cycle in a 90-deg 
arc of travel. Resembling an electrical 
i sé ” 1 
Fairbanks-Morse “ZC” Engines 








panel switch, the valve handle responds 
The most dependable, most 
thoroughly proven engine 
available today for pumping 
service. The rugged, simple 
Fairbanks-Morse ‘‘ZC”’ is 
known the world over for its 
rock-bottom economy — its 
ease of starting in coldest 
weather— its efficiency on both 
gas and gasoline, with full- 
power switch-over to either. 
Clutch and sheave mount on 
either end of crankshaft for 
maximum adaptability. Six 
“ZC” sizes range from 3 to 
30 horsepower. 


A completely guarded squirrel- 
cage induction motor with ex- 
clusive design for oil field serv- 
ice. Heavy-duty protected 
frame prevents entry of drip- 
ping liquids, flyin€ chips or 
falling particles. Available with 
high torque, normal starting 
current—high slip, high start- 
ing torque—or general purpose 
normal torque. Ratings from 
ly to 40 hp., 3600 to 600 rpm. 


to finger tip pressure and clicks into place 
at both ends of the quarter turn. Position 
of the handle indicates whether the valve 
is open or closed. The valve can be used 
for gage shutoff and with corrosive or 
other hard-to-handle fluids. Hydromatics, 
Inc 
Circle number (14) on reply card 


Wireline Clean Out Tool 

The Greene electrically-operated wire- 
line formation fracture tool is a new de- 
velopment in cleaning out wells. Cleaning 
action is effected by firing a combustible 
or explosive propellent charge into the 
well. The tool is engineered to operate 
with three charges. The first is relatively 
small and is freed from the tool before 
gases from the more powerful second and 
third charges are emitted into the well 
The initial shock is reduced, allowing a 
larger combustible second charge without 
being too severe on the well. Haskell M 
Greene Company, Ltd. 

Circle number (15) on reply card. 


Automatic Metering Pump 


Hills-McCanna has introduced a 
compact and packless pneumatic stroke 
controlled meter which automatically 
proportions chemicals to any main line 
flow. Utilizing its pneumatic stroke con- 
trolled instrumentation, the pump main- 
tains a constant discharge in proportion 
to the main line flow. Operating on a 
3 to 15 psig air signal, the instrument 


See your local supply store or write Fairbanks, Morse & 
Ce., Oil Field Division, 1713 N. Market St., Dallas 2, 
Texas. Ask for new F-M Oil Field Equipment Bulletin. 


requires no additional power source of 
air, responds instantaneously to eliminate 
backflash and keep chemical-discharge- 
to-flow ratio precisely accurate. Hills- 
McCanna Company. 

Circle number (16) on reply card. 


@) FArIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





DIESEL, DUAL FUEL AND GASOLINE ENGINES « ELECTRIC MOTORS « PUMPS « COMPRESSORS 
GENERATORS « SCALES « MAGNETOS « HOME WATER SYSTEMS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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New Literature 








Lever Operated 
Butterfly Valves 

A new 4-page catalog describing Con- 
tinental lever operated, threaded-end 
butterfly valves is now available. The cat- 
alog describes valves in sizes from 1 to 
3 in. and contains an exploded view of 
the valve, tables of allowable pressure 
drops, dimensions and weights, plus a 
description of the valve and materials 
of construction. Continental Equipment 
Company, division of Fisher Governor 
Company 

Circle number (17) on reply card. 


Rock Bits for 
Air and Water Drilling 


Oil Tool Manufacturing Company has 
issued a completely revised catalog illus- 
trating their entire line of HoleMaker and 
K-Type rock bits for both air and water 
drilling. Features of all bits and recom- 
mendations for use in various formations, 
together with drilling weights and rotary 
speeds are given, as well as available 
sizes of each design. Oil Tool Manufac- 
turing Company, Inc. 

Circle number (18) on reply card. 


Magnetometer Survey 
of Western Canada 


A new folder, showing the locations of 
84.000 sq mi of airborne magnetometer 
survey coverage in western Canada, is 
available from Canadian Aero Service. 
Four survey blocks, totalling 75,000 sq 
mi, are available for the Province of 
Alberta, and 9000 in Saskatchewan. 
Canadian Aero Service Ltd 

Circle number (19) on reply card 


Electric Drive for Drilling 


Advantages of electric drive are 
explained in a new bulletin, “General 
Electric Drive For Oil Well Drilling.” 
published by General Electric. Informa- 
tion concerning move and rig-up time. 
locating equipment, drilling control, and 
maintenance are covered in this 16-page 
bulletin. Components of the drive system 
are briefly explained and illust@ated with 
photographs of typical rig installations 
Performance charts showing spéed-horse- 
power and speed-torque curves are shown 
along with two typical electric4drive rig 
layouts. General Electric Company. 

Circle number (20) on rep} card 


Drill Collars Booklet 


A 16-page booklet published by Baash- 
Ross describes the manufacture’.and care 
of “Trubore” drill collars. Theeliterature 
includes a section on the recommended 
care and maintenance of collars, speci- 
fications, weight tables, selection charts, 
and torque recommendations. Baash-Ross 
Division of Joy Manufacturing Company 

Circle number (21) on reply card. 


Gas Lift Manual 


Merla Tool has reprinted its 128-page 
reference manual “Gas Lift Practices and 
Principles.” This book, with a detailed 
description of gas lift and its application 
to intermitting operations and to con- 
tinuous flow operations, contains many 
illustrative charts and diagrams and 
tables of engineering data. Merla Tool 
Corporation 


Circle number (22) 


on reply card. 
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OPERATOR DRILLS 

170% MORE FOOTAGE, 
INCREASES BIT LIFE 
67! WITH SEECO-MUL 


That's what a division drilling engi- 
neer for a major in West Texas reported 
after completing a 9,700’ well with a 
Seeco-Mul emulsion. Oil-and-water 
emulsion drilling fluids are being used 
extensively by the division, and detailed 
records were maintained on both field 
and exploratory wells drilled with 
company rigs. 

Not only did they get the benefit of 
the extreme-pressure properties in Seeco- 
Mul, which extended bit life, but also 
attributed to the Seeco-Mul system were 
“a more nearly gauge hole, fewer round 
trips, less wear on the rig and equip- 
ment, more rig time in actual drilling, 
and less wear on pumps, liners, and drill 
string.” Here’s what Seeco-Mul did: 


e increased bit life 67%. 

« increased footage per bit 170%. 
« increased penetration rate 66%. 
* saved $9,000 in one interval. 


On another test, this one a slim-hole, 
“the average rate increased 45% and the 
footage-per-bit increased 86% in a single 
800’ interval. Ten fewer bits were used, 
and 122 less rig hours, for an estimated 
savings of $7,500.” 

And here's what the company said 
about $2,540 spent for a product spe- 
cifically sold for bit lubrication: “No 
increase in bit bearing life or penetration 
rate was achieved....On the basis of 
the test results (higher drilling costs 
with no improvement in bit life), fur- 
ther use was discontinued until more 


favorable results could be anticipated 
to justify the added expense.” 
Seeco-Mul, often run in so-called soap 
drilling fluids to lower the surface 
tension, is a chemical emulsifier with 
superior wetting abilities. In addition, 
Seeco-Mul is an efficient E-P agent. It 
deposits an extremely tough lubricating 
film that will withstand high pressure 
and successfully reduce metal-to-metal 
contact of the bearing surfaces in the bit. 
Seeco-Mul is making hole faster and 
saving money for operators from the 
Gulf Coast to the Permian Basin. If you 
would like to report similar savings in 
rig time—increased bit life — more 
footage per bit—save rig hours — ask 
your local mud dealer about Seeco-Mul, 
or write to us for technical literature 
and a lab sample. We'll be glad to give 
you full particulars without obligation. 


DRILLING PERFORMANCE IN 6"' HOLE 
Well No. | He4 D-2 





Seeco-Mul 
Type Mud CMC a.m 
low solids 
Interval 9,999-10,787 
Footage 788 
Bits 
Rotary Hours 
Rotary and Trip Hours 
Weight 
RPM 
Feet Per Hour 
Feet Per Bit 
Hours Per Bit 
Penetration Rate increase 
Footage Per Bit Increase 
Cost Per Foot* 
Mud Cost (including mud-up) 


$22.54 
$1,150.00 








$11.20 
$1,470.00 


*Total rig time « $45 per hour + number of 


bits x $124.30 + interval footage 


Make a good mud better...use 


Seeco-lllul 


DRILLING MUD 
EMULSIFIER 


Manufactured by the Chemical Division of The Crossett Company, Crossett, Arkansas 


Seeco-Mul is the dried flake form of a compound of the sodium salts of abietic, 
linoleic, and oleic acids, together with quantities of wood tannins and lignins. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV 
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New Literature 


THERE ARE ALL KINDS OF Brochure Describes 
Computer System 


A new brochure from the Burroughs 
Corporation describes the Datatron 220, 
an electronic computer system which 
links a digital computer to input-output 
facilities. The system can be organized 
as a scientific computer or as a business 
data processor, and is 10 to 25 times the 
speed of other computers in its class. 
It is adaptable for use with punched 
paper tape, punched cards, or magnetic 
tape. ElectroData Division, Burroughs 
Corporation. 

Circle number (23) on reply card. 


Adjustable Speed Drives 

A new 4-page bulletin describes the 
operation and application of wide-range, 
adjustable-diameter, wedge-belt sheaves 
available from American Pulley. All in- 
stallation and mounting dimensions are 
listed for both the adjustable diameter 
and companion sheaves. The bulletin also 
discusses auxiliary equipment for adjust- 
able speed drives. The American Pulley 
Company. 

Circle number (24) on reply card. 


Packaged LACT Systems 


Murdock Tank offers a brochure de- 
scribing the components and operation 
of a packaged custody transfer system 
designed as a move-in unit on new wells, 
individual leases, and stripper leases 
Designed to handle from 3 to 500 bb! of 
oil per day, the skid-mounted system has 
a meter tank and pipeline receiving tank. 
a single transfer and recirculating pump, 
BS&W monitor, temperature-pressure re- 
corder, motor valves and level detectors 
It is an all electric controlled unit. Cus- 
tody Transfer Systems, division of Mur- 
dock Tank and Manufacturing Company 

Circle number (25) on reply card 


CEMENT ADDITIVE Fire Control Charts 


A new 2-color wall chart which 
explains the 3 classes of fires and the 


approved portable extinguishe to be 
F oO R oO I L Ww E L L S ! a on cash — tess saneaead ty Wal. 


ter Kidde & Company, Inc. The chart 


shows that wet extinguishing agents like 

Z water, anti-freeze or soda-acid are suit- 

fe able only for Class A fires in ordinary 

ONLY combustibles. Both Class B and C fires 


require an agent which has a smothering 
® TRADE MARK extinguishing action like dry chemical, 
carbon dioxide, or vaporizing liquid 
Walter Kidde & Company, Inc. 


GIVES YOU ALL Circle number (26) on reply card 
Sucker Rod Bulletin 


. National Supply has published a new 
Lower fill-up cost, generally, than neat cement sucker rod bulletin to aid in the selection 
: . and ordering of rods. The bulletin con 
Easier to place, requires only normal pump pressure tains information dealing with chemical 
WF : . and mechanical properties of available 
Resiliency to reduce fracturing and shattering grades, and dimension and weight tables 


: ¢ lest cas . : : for the various rod sizes. The National 
Superior bridging qualities with lighter weight pall oh montana 
Can be used with any brand of oil well cement 


Circle number (27) on reply card 

Not affected, in itself, by high well temperatures Check Valves Bulletin 

7 Daniel Orifice Fitting Company has 
Strata-Crete 6 can be obtained from your published a revised catalog section on 
oil well cementing service company. piston controlled check valves. The new 
edition describes the patented, positive 
” control features of Daniel check valves. 
Specifications and parts lists are included 
GREAT LAKES CARBON CORPORATION for 2000, 3000, and 5000 psi API flowline 
: drilling and production valves in a wide 
MINING & MINERAL PRODUCTS DIVISION — STRATA PRODUCTS DEPARTMENT ,. Ys range of sizes. Daniel Orifice Fitting 

















Company. 


1404 NIELS ESPERSON BUILDING HOUSTON 2, TEXAS jm 
Circle number (28) on reply card. 
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REFINING 
BuO pin ee 


Modern Gasoline Plants 


hi Mal Me H ta 


rea 


MASTER BUILDERS 
FOR LAND AND SEA 


For more than forty years, engineering 
leaders in the oil-refining and chemical 
industries have been calling upon Sun 
Ship for important components for the 
building of large plants 


Manufacturing and fabricating skill that 
has kept pace with the growth of their 
great industries . and understanding 
of their problems 


Facilities and craft skills that can pro 
duce and deliver... . the equipment 
needed —swiftly 

A special . separate... Alloy 
Products Shop equipped to produce 
medium and heavy stainless alloy and 
aluminum products for industry 


BUILDING FOR LAND Pressure Vessels e Fractionating Towers e Stills 
i ns and similar equipment e 


e Work. et 
BUILDING FOR SEA M 


eive our prompt attenty 


Sun 


SHIPBUILDING &€ DRY DOCK COMPANY 


ON THE DELAWARE « SINCE 1916 « CHESTER, PA, 





Get extra dew point depression in natural gas with 


rasta 
| | | 
J 

HI-DRY® brand liquid desiccant, a new, specially pre- 
pared tetraethylene glycol concentrate, is now available 
to give you the extra dew point depression so often 
needed in dehydration of natural gas by the conven- 
tional glycol absorption process. Proved by extensive 
field tests, the composition of HI-DRY permits higher 
temperatures of reconcentration to be used without the 
danger of decomposition. Because of this increase in 
thermal stability and suitability to higher degrees of 
reconcentration, HI-DRY gives you greater efficiency 
in the dehydration of natural gas. 


HI-DRY liquid desiccant is just one of a complete line 
of Jefferson chemicals available for sweetening and 
dehydration. An extensive background of experience in 


these processes is at your disposal. For additional 


Cc r % FURTHER INFORMATION 
v ' O PROL T Et READER & 


JEFFERSON CHEMICAL’S 
NEW LIQUID DESICCANT 


information contact your local Jefferson representative, 
or our technical service staff at 1121 Walker Avenue, 


Houston 2, Texas. 


Cuimrcars 


JEFFERSON CHEMICAL 
COMPANY, INC. 


HOUSTON © NEWYORK e¢ CHICAGO « CLEVELAND 
CHARLOTTE ¢ LOS ANGELES 


Ethylene Oxide, Glycols, Dichloride © Ethanolamines © Morpholine © Piperazine 

Polyethylene Glycols © Nonyl Phenol «© SURFONIC® Surface-Active Agents 

Ethylene Carbonate and Propylene Carbonate ¢ Caustic Potash © Caustic Soda 
Soda Ash ¢ Sodium Bicarbonate 

Essential Chemicals From Hydrocarbon Sources 


12? 
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Three Basic Processes for... 


MODERN 
GASOLINE PLANT 
DESIGN 


Gerald D. Johnston 


O. L. Olsen Company, Inc 
Houston, Texas 


SELECTION of the most economical 
process with regard to new capital out- 
lay is primarily contingent upon plant 
capacity, physical conditions of the 
gas stream, and the degree of product 
recovery desired. In addition, with to- 
day's inflationary trends, the process 
selected must also provide flexibility of 
operation and product recovery, sim- 
plicity of operation, and minimum util- 
ity requirements 


Conventional Absorption 
Oil Cycle Plants 

The majority of gasoline plants now 
in operation in the United States are 
of the absorption oil cycle design. The 
schematic flow diagram in Fig. 1 shows 
a conventional absorption oil cycle 
plant. This type plant usually employs 
the use of a high molecular weight ab- 
sorption oil, 180 or above, at near am- 
bient temperature. The primary ab- 
sorber may operate from relatively low 
pressures up to 2000 psi or greater. 

Under many circumstances, this con- 
ventional process offers the most eco- 


1. Absorption 
2. Refrigeration 


3. Adsorption 


nomical design for the modern natural 
gas processor’s requirements. It can 
operate over a wide range of conditions 
without an adverse change in operat- 
ing efficiency or process conditions. 
Also, this process does not lose extrac- 
tion efficiency as rapidly as some when 
gas volumes increase or the gas liquid 
content decreases. When any decrease 
in extraction efficiency does occur, it is 
usually at the expense of the lighter and 
least valuable components. With proper 
design, the conventional absorption oil 
cycle process can also take advantage 
of “natural refrigeration” during the 
colder months of the year. 


Modification of 
Conventional Design 

A departure from the conventional 
oil absorption plant which has been 
utilized to advantage in recent years is 
shown schematically in Fig. 2. In this 
processing scheme, a rich oil deethan- 
izer is employed in the absorption cycle 
rather than a reabsorber and conven- 
tional deethanizer. In addition to the 


advantages obtainable with the conven 
tional absorption cycle, this modifica 
tion provides the natural gas processor 
with efficient control of propane prod 
uct vapor pressure and propane re- 
tention. This control is achieved with 
maximum economy of oil circulation 
utility consumption, and equipment 
expenditure 

As shown in Fig. 2, a lean oil pre 
saturator can be incorporated into the 
rich oil deethanization process to 
achieve further economy of operation 
The deethanizer overhead vapors are 
contacted with the lean absorption oil 
after it flows from the still. In this op 
eration additional hydrocarbons are ab- 
sorbed. This results in less recycle com- 
pressor horsepower by reducing the 
quantity of tail gas vapors 

In certain geographical 
the rich oil deethanization 
offers another important advantage in 
that it allows for easy conversion at 


locations, 


process 


minimum capital outlay for future 


ethane product sales. Ethane recovery 
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FIG. |. Conventional absorption oil cycle plant. 
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FIG. 2. Modified conventional absorption oil cycle plent 
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Radioactive tracers pinpoint fuel 
and additive distribution 


Engine equipped to measure fuel distribution and collect exhaust gas condensates from individual cylinders, 


Ethyl Research shows how diet of each engine 
cylinder can be accurately determined 


F sengeaa in the fuel-air mixture ratio from cyl- 
inder to cylinder in a gasoline engine affect fuel 


economy, engine performance, and octane requirement. 

This maldistribution also changes the composition 
of the fuel and the amount of additives received by 
each cylinder. 

For example, one cylinder may receive a mixture with 
higher antiknock quality than it needs for maximum 
performance. At the same time another cylinder may 
raise the octane requirement of the whole engine by 
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not receiving fuel of sufficient antiknock quality. 

Fuel injection represents one solution to this prob- 
lem. Ethyl Research now points the way to other solu- 
tions via modification of the present carburetor and 
tailoring of the fuel and additives. 


Until recently it has been difficult to measure the 
portions of the fuel reaching each individual cylinder. 
Now accurate determinations can be made, not only 
of the whole fuel distribution, but also of individual 
components including additives. 
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Radivactive Tracer Techniques 
Provide the Key 


Starting with deuterium (hydrogen-2), then carbon-14, 
and finaily tritium (hydrogen-3), Ethyl Research tags 
hydrocarbon fragments of fuel and additives. Tagged 
components are blended into a commercial-type fuel, 
and their distribution is determined by measuring the 
radioactivity of the exhaust-gas condensate from each 
cylinder. 


The quantity of fuel distributed to the cylinders is 
measured by an exhaust-gas analyzer of the catalytic- 
cell type. 

Exhaust gas sampling is accomplished by means of 
an electrically controlled valve equipped with spark 
plug electrodes. The valve is installed in the regular 
spark plug hole and functions both as a high-speed 
(1/1,000 second) sampler and ignition source. 


An electrical contro! system tells the valve precisely 


when to open during a given engine cycle. 


Helpful to Both Oil 
and Automotive Industries 


Studies such as this on the subject of fuel distribution 
to engine cylinders yield data which can be used by 
both the Petroleum and Automotive Industries in plan- 
ning future fuels and engines. 

A complete description of Ethyl’s research on the 
fuel distribution problem was presented to the Society 
of Automotive Engineers at their National Winter 
Meeting in Detroit in January. 


Major conclusions of this work are: 


1. Uniform fuel distribution can be approached by 
modification of present carburetor and manifold design, 
2. Antiknock quality effects brought about by poor 
distribution can be reduced by improved formulation 
of the gasoline blend. 
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DISTRIBUTION OF VARIOUS PORTIONS OF THE GASOLINE BOILING 
RANGE TO THE INDIVIDUAL CYLINDERS OF A MODERN V-8 ENGINE 
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How Ethyl Research is helping you 


By exploring all facets of the fuel-engine relationship, Ethyl Research 
helps protect the refiner against any possible incompatibility of his fuels 


in the engines in which they will be used 


ETHYL CORPORATION 


NEW YORK 17, N. ¥. 


Ethyl Research findings are continuously made available to the refiner 
in technical reports, publications, and personal presentations by Ethyl 


Research Representatives. 


Specific information about the fuel distribution problem is contained 
in the SAE paper entitled “Radioactive Tracers Cast New Light on Fuel 


Distribution.” Your Ethyl Representative will be glad to see that you 


receive a copy upon request. 
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FIG. 3. Dry distillation systems. 


by this process can range between 15 
and 30 percent. 

A great number of oil absorption 
gasoline plants utilize stripping steam 
to strip extracted hydrocarbons from 
the absorption oil. In this type plant a 
water saturated lean oil is returned to 
the primary absorber. In order to meet 
pipeline specifications, the sales gas is 
then dehydrated in conventional dry or 
liquid desiccant installations 


Dehydrated Gas Processing 
Many natural gas processors are now 
faced with processing gas which has 
been dehydrated prior to entering the 
gathering pipeline system. Therefore, 
in order to maintain the dew point of 
the plant residue gas at a level no 
higher than that of the plant inlet gas, 
the primary absorber oil must be essen- 
tially water free. During the past few 
years, dry distillation schemes have 
proved successful in providing water 
free oil in conventional oil cycle plants 
These utilize hydrocarbon 
vapors rather than steam as a stripping 
Iwo process methods which 


systems 


medium 
can be used are shown in Fig. 3. 

In addition, dry distillation results in 
elimination of steam generating facili- 
ties, reduces corrosive conditions, and 
has fewer freeze-up problems in cold 


climates 


Refrigerated Absorption 
Oil Cycle Plants 
Conventional absorption 

processes at near ambient temperatures 
have economical limitations with re- 
gard to propane extraction levels. In 
recent years, natural gas processors 
have steadily been increasing their pro- 
pane extraction requirements from 
about 40 percent to above 80 percent. 
Also, feed gas streams are becoming 
temperatures 


oil cycle 


leaner. Lower operating 
have thus become more common for 
gasoline plant absorption cycles. 

In addition to higher propane recov- 
ery at minimum investment, the trend 
to refrigerated absorption plants has 
several other advantageous factors. At 
lower temperatures the absorption oil 
is more selective to the retention of the 
desired components, which usually re- 
sults in a smaller amount of recycle 
vapors than provided by conventional 
plants. In order to achieve these lower 
temperatures without encountering un- 
due operating problems, lower mole- 
cular weight oils have been utilized 
For a given product extraction, the use 
of low weight oil results in less total 
oil circulation and an attendant reduc- 
tion in equipment size. Cooling of the 
feed gas usually results in condensation 
of the heavier components, which per 
mits a further reduction of the oil rate. 

In many cases, these advantages re- 


sult in the most economical plant in- 
vestment and operating cost for rela- 
tively low propane recovery plants, 
which usually are processed by con- 
ventional oil cycle schemes. A low pro- 
pane recovery refrigerated plant is 
shown schematically in Fig. 4. 

This processing scheme refrigerates 
only the plant feed gas stream. This 
results in minimum refrigeration horse- 
power requirements while realizing the 
many advantages of low temperature 
absorption. Refrigeration recovery is 
maintained at an efficient level by heat 
exchange of the cold streams flowing 
from the absorber with the feed gas and 
lean absorption oil. In most instances 
these approaches are maintained at 10 
to 20 F. 

Use of low molecular weight oil also 
permits use of a reboiled still, reducing 
freeze-up problems. 


Streams Suitable 
For Refrigeration 

Although lean gas streams are read- 
ily adaptable to low temperature ab- 
sorption processing, relatively low 
pressure, rich gas streams are econom- 
ically processed in refrigerated absorp- 
tion oil cycle plants. A typical plant of 
this type is shown in Fig. 5 

In this processing scheme a fraction- 
ating absorber has been utilized. With 
the proper operating conditions, this 
system permits the natural gas proces- 
sor to absorb natural gasoline and 
lighter hydrocarbons from the wet gas 
and simultaneously strip the undesir- 
able lighter components from the rich 
oil flowing from the bottom of the 
tower. The same control of product re- 
tention and purity is inherent in this 
scheme as with a conventional primary 
absorber and rich oil deethanizer ar- 
rangement. This process also can be 
readily adapted to ethane recovery. 
The lean oil train flow also permits the 
natural gas processor to achieve opti- 
mum heat economy while maintaining 
constant control of the lean oil compo- 
sition, 
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FIG. 4. Low propane recovery refrigerated plant 
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FIG. 5. Fractionating absorber refrigerated plant. 
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FIG. 7. Refrigerated gasoline plant. 





RESIDUE 
GAS 


» HEAVY 
_ 
LEAN OIL 


SCRUBBER 





ABSORBING TOWER 


















SALES 


GAS 





SCRUBBER 











REGENERATING TOWER 








# 








REGENERATION 
“Py GAS HEATER 








[proouc} 





























FIG. 6. Four ways to cut lean oil losses. 


Loss of lean oil in the residue gas 
increases with a decrease in molecular 
weight. The total quantity of this loss, 
as represented by pentane and heavier 
recovery, is a further function of the 
operating temperature and pressure. At 
lower temperature levels, less loss will 
occur, but at higher pressure levels 
more retrograde loss will result. There- 
fore, although lower molecular weight 
oils can offer economical plant invest- 
ment and operating costs, the natural 
gas processor must make a thorough 
study of lean oil losses from each plant 
to achieve an optimum balance between 
pentane plus retention and absorption 
oil molecular weight 

Some methods commonly 
prevent lean oil losses are illustrated 
in Fig. 6. 


used to 


Refrigerated Gasoline Plants 

The recovery of LPG and heavier 
fractions by low temperature separa- 
tion from natural gas streams has 
proved feasible under certain condi- 
tions. One of the largest gas processing 
plants in the country utilizes this type 
process to recover ethane and heavier 
components from pipeline gas. A typi- 
cal refrigeration plant is shown in Fig 
Ve 

The low temperature refrigeration 
process finds most application in proc- 
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FIG. 8. Hydrocarbon recovery by adsorption 


essing relatively rich gas streams when 
a complete, integrated gasoline plant is 
not justified. In addition, when com- 
bined with glycol injection, this proc- 
essing scheme eliminates the dry bed 
dehydration or glycol absorption sys- 
tems for pipeline specification residue 


gas 


Adsorption Type Gasoline Plants 

The use of the adsorption process 
for recovery of hydrocarbons was de- 
veloped in the early days of the natural 
gas industry. However, the adsorption 
process was displaced by the absorp- 
tion process, due to the low recovery 
efficiency and high operating costs of 
the former. 

As a result of the introduction of 
new adsorbent materials, a revival of 
the adsorption process has occurred. 
Present adsorption hydrocarbon recov- 
ery units now available to natural gas 
processors are primarily small pack- 
aged skid mounted units (Fig. 8). 

In this processing scheme the feed 
gas stream flows alternately through 
two or more adsorption towers con- 
taining silica gel and/or activated 
carbon. The heavier hydrocarbon com- 
ponents and water are preferentially 
adsorbed from the wet gas stream 

As in conventional dry bed desiccant 
systems, an alternate tower is being re- 


generated by flowing hot regeneration 
gas through the adsorbent bed. This 
hot gas desorbs the adsorbed compo 
nents, which are recovered by con 
densation in heat exchangers. The 
condensed liquid is then stabilized priot 
to storage 

The adsorption process is primarily 
applicable for processing small volume 
lean gas streams which cannot be eco 
nomically processed by other means 
It also finds some application in instal 
lations which are required to dehydrate 
gas for pipeline sales and any recovery 
of hydrocarbons incidental to this op 
eration can help offset the dehydration 
operating expense. Pentane plus recov 
ery during the life of a silica bed instal 
lation should average about 60 percent 


Future Hydrocarbon 
Recovery Processes 

Continual development work is being 
carried out by industry to further im 
prove present day processing schemes 
and to develop new processing methods 
for the recovery of hydrocarbons from 
gas streams. Two process mechanisms 
that have appeared recently which 


may eventually be used in hydrocarbon 


recovery processing are molecular sieve 
und diffusion processes through mem 
branes ** * 
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Design Economies Begin with... 


Modernization of Gasoline 


Plant Specifications 


N. C. Turner 

Vice President 

Hudson Engineering Company 
Houston, Texas 


THE OPPORTUNITIES to build gas- 
oline plants with quick payouts are 
now comparatively rare. Many plants 
still can be built on an economically 
sound basis, but because of the in- 
creased cost of fuel, labor, and equip- 
ment which has not been accompanied 
by a proportionate increase in product 
prices, the builder of a modern gasoline 
plant must exercise considerable care 
in plant design to secure a satisfactory 
payout. To be economically sound, the 
modern plants must be built accord- 
ing to specifications consistent with 
maximum safety and a sound economic 
relationship between initial cost and 
operating cost. The narrow margin 
under which the modern plant must 
operate will not permit the use of “gold 
plating” specifications. 

Unless frequently and critically re- 
viewed and revised, mechanical speci- 
fications can become antiquated, de- 
feating their purpose. Specifications 
which fail to allow for modern tech- 
nological developments in equipment, 
and changing economic conditions, 
can be a serious detriment to economi- 
cal design of the modern plant. 
Wherever possible, specifications, 
standards or codes established by the 
industries manufacturing the various 
items of process equipment should be 
followed. These specifications have 
usually been prepared after consider- 
able collaboration between the manu- 
facturer and user of the equipment and 
include the best ideas of both. The com- 
mittees responsible for these codes 
usually meet with some regularity and 
are actively engaged in keeping them 
up-to-date and consistent with modern 
technological advances. Table | pro- 
vides a list of accepted codes covering 
most items of equipment used in gaso- 
line plants. Beyond the scope of these 
codes are some suggestions concerning 
various types of equipment which 
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to eliminate needless 


‘ 


Save capital dollars for your company ... use these tips 
‘gold plating”’ 

















industry standards. 








Reduce detailed worry ...simplify maintenance replacements ... use 








Table 1. Industry specifications, standards and codes. 


Pumps: 

1. American Petroleum Institute 
Standard 610 

2. Standards of the 

Institute. 

Pressure Vessels: 

1. American Society of Mechanical 

Engineers, Section VIII, “Unfired 

Pressure Vessels,” latest edition 

2. American Petroleum Institute, 

Standards for Welded Atmospheric 

Storage Tanks, 12C and 12F. 

3. American Petroleum Institute, 
Standard for Design and Construc- 
tion of LPG Installations 2510 

Boilers: 

1. Section | American Society of Me- 
chanical Engineers Boiler and Pres- 
sure Vessel Code, Latest Revision 

2. Boiler Laws, Rules and Regulations 

as issued by various states 

Buildings 

1. American Institute of Steel Con- 
struction Specifications. 

2. American Standard Building Code 
Requirements Bulletin A-58.1 

Heat Exchangers: 

1. American Society of Mechanical 
Engineers Section VIII, “Unfired 
Pressure Vessels.” 

2. Standards of Tubular Exchanger 
Manufacturers Association. 

Instruments and Controls: 

1. American Gas Association Gas 
Measurement Committee Report 
No. 3 

2. Scientific Apparatus Makers Asso- 
ciation 

Protective Coatings 
Steel Structures Painting Council 
Specifications. 


Hydraulic 


Pipe, Valves and Fittings: 
American Standards Association 
Code for Pressure Piping B31.1, 
Code for Flanges B16.5, Code for 
Welding Fittings B16.9, and others 
as applicable 
Motors 
1. National Electrical Manufacturers 
Association Standards 
2. American Institute of Electrical 
Engineers Standards 
3. National Electrical Code Require- 
ments. 
Structural Steel 
American Institute of Steel Con- 
struction “Specifications for the 
Design, Fabrication and Erection of 
Structural Steel for Buildings.” 
Foundations and Concrete Structures: 
1. American Concrete Institute Build- 
ing Code, Requirements for Rein- 
forced Concrete ACI 318-56 
2. Concrete Reinforcing Steel Institute 
Design Handbook 
3. “Manual of Standard Practice for 
Detailing Reinforced Concrete 
Structures.” 
Structures: 
1. National Standards Association 
2. National Bureau of Standards 
3. National Safety Code 
Electrical Material: 
1. National Electric Code Require- 
ments 
2. National Electrical Manufacturers 
Association Specifications 
Cooling Towers: 
1. Cooling Tower Institute Specifica- 
trons 
2. U.S. Department of Agriculture 
“Wood Handbook.” 
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might be considered when preparing a 
set of specifications for a specific plant. 
Included are suggestions of specifica- 
tions which might well be omitted, as 
well as specifications which will give 
the designer sufficiently complete in- 
formation to enable him to offer the 
most suitable piece of equipment from 
both first cost and maintenance view- 
points. 


PUMPS 

It is probably because centrifugal 
pumps have been so widely used for 
so long that voluminous and elaborate 
sets of pump specifications are issued 
by many companies. The American 
Petroleum Institute Standard 610 has 
been prepared to simplify these speci- 
fications. Other modifications to the 
specifications can be made in specific 
instances. 


Stuffing Box 

Consider the frequently encountered 
specification that the stuffing boxes 
shall be subject to only suction pres- 
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no consideration of the shaft speed, 
pressure against the stuffing box or the 
type of material being pumped. Since 
most pumps are now equipped with 
mechanical seals, the depth of the 
stuffing box is not particularly impor- 
tant and should be left to the discretion 
of the pump designer. 

It is also common to see specifica- 
tions requiring double row ball bear- 
ings. This is not always advisable, 
particularly when the double row is 
not of the matched type, but consists 
of two sets of single bearings installed 
as a pair. Single row bearings are some- 
times definitely preferable to two rows. 


Prime Movers 

Frequently it is specified that the 
driving motor of a centrifugal pump 
shall be sized so that it will not be over- 
loaded at the maximum horsepower on 
the pump curve. In most instances this 
is excellent practice, but some excep- 
tions do arise. Occasionally, a particu- 
lar pump has been selected because of 
NPSH requirements rather than head 











You can cut your investment costs by using modern specifications. 








sure. For pumps developing high differ- 
ential pressures such a requirement has 
real merit and serves to lessen the load 
on the mechanical seal. For average 
gasoline plant pumps, such as those in 
reflux service, the pump differential is 
rather small compared to the total 
pressure and the use of suction pressure 
on the stuffing box does not lessen the 
load on the mechanical seal to any real 
extent, but because of the unequal 
forces developed on opposite sides of 
the impeller, the load on the thrust 
bearing may be substantially increased. 
Some specifications govern the depth 
of stuffing boxes of centrifugal pumps. 
It is not unusual to specify the depth 
in some fixed ratio to the shaft di- 
ameter. Specifications of this type take 
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or volume requirements. In such cases, 
the horsepower at the maximum point 
on the curve might be several times 
the horsepower required at the rated 
load. A smaller motor would not have 
been overloaded because the limiting 
NPSH would be reached at a liquid 
volume less than that required at the 
peak horsepower. If pump manufac- 
turers are required to furnish API data 
sheets, a fair analysis of bids will be 
facilitated and valuable data on pumps 
purchased will be available for future 
reference. 


Boiler Feed Pumps 

The trend in modern gasoline plant 
design has been to higher boiler pres- 
sures and more efficient return of steam 


condensate. The water to be handled 
by the boiler feed pump is often pure 
condensate. If not buffered, it is cor- 
rosive to carbon steel and iron at the 
pH values usually existing. For this 
reason, inquiries for boiler feed pumps 
should state in as great detail as pos- 
sible, the characteristics of the feed 
water and its treatment so that the 
manufacturer may offer suitable ma- 
terials to give long life. 


“Gold Plating’’? 

Before specifying some of the more 
expensive factors to be incorporated 
in the pump design, careful considera- 
tion should be given to their real neces- 
sity for the specific pump under 
consideration. Are center line supports 
and/or water cooled stuffing boxes or 
bearings necessary? Must the pump dis- 
assemble from the rear? Is the possi- 
bility of increasing the plant capacity 
at some future date sufficiently real to 
specify pump casings large enough to 
accommodate a possible future in- 
crease in impeller diameter? Many un- 
necesssarily large pumps have been 
purchased because of unrealistic speci- 
fications in NPSH requirements. If 15 
ft of NPSH is available, a pump 
purchased for 6 ft can be an expensive 
luxury. The usual purpose in specify- 
ing a lower than necessary NPSH is 
an anticipation of a change in pump 
service at some future time. These 
changes probably do not occur often 
enough to justify the initial additional 
expense. 


PRESSURE VESSELS 

Many sets of specifications for pres- 
sure vessels cover items not provided 
for in the ASME code. Some of these 
additional specifications may include 
arbitrary rules which increase the ex- 
pense of fabricating the vessel with 
little or no return. Before including 
pressure vessels specifications which 
are more rigid than those required by 
the code, specific problems connected 
with each vessel should be considered, 
omitting any specification which can- 
not be economically justified. Where 
possible in the interest of economy, 
pressure vessel specifications should be 
liberalized within the limits of the code 
to: 


1. Permit the inclusion of the cor- 
rosion allowance in the calcula- 
tion of nozzle reinforcement, 


2. Permit the inclusion of inside 
nozzle projections in the calcu- 
lation of nozzle reinforcing 


3. Avoid excessive minimum thick 
ness requirements for pressure 
vessels. In non-corrosive service, 
¥4-in. minimum thickness should 
be adequate for smaller vessels, 
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Permit the use of flange quality 
steel rather than using the 
blanket specification requiring 
fire box for all vessels, 


Eliminate the requirement of ex- 
cessive grinding to produce ab- 
solutely flush nozzles and seams 
inside of vessels except in the 
specific instances where minor 
irregularities inside the vessel 
would interfere with the assem- 
bly of vessel internals, 


Eliminate excessive corrosion al- 
lowances on smaller nozzles as 
this will frequently require ftab- 
ricator to use a higher flange se- 
ries than that required for 
pressure rating, 

Eliminate the use of ID dimen- 
sions on manways. This require- 
ment can often force the use of 
the next larger size welding neck 
flange, 

Include corrosion allowance only 
where there is a reasonable pos- 


sibility of corrosion. 


Bolted Internals 

Some specifications require that in- 
ternals, particularly trays, be bolted 
into the tower. In the case of heavy 
wall vessels, this presents no particular 
problem, but installation of bolted trays 


in light wall vessels introduces addi- 
tional fabricating expense. [hese trays 
are usually installed in the tower when 
it is in a horizontal position, and be 
cause of the light wall, the cross sec 
tion of the tower has assumed an ellip- 
tical shape. Before the trays can be 
bolted in, jacks must be used to force 
the tower into a circular shape so that 
the bolt holes in the trays and sup 
port flanges will coincide. This opera 
tion can be eliminated if tray hold 
down clamps rather than bolts are used 


Sieve Trays 

The most economical method of fab- 
ricating sieve trays consists in punch- 
ing rectangular plates with automatic 
multiple punches until the plate is com- 
pletely covered with holes. Later the 
plates are cut into the required sizes 
and shapes to fabricate the tray. Some 
of the holes will be covered by support 
rings and other parts of the supporting 
structure, This, however, will not im- 
pair the operation of the tray. Sieve 
trays which are drawn up with blank 
areas adjacent to supporting members 
may be more aesthetic but are con- 
siderably more expensive to fabricate 
since the holes must be manually 
drilled. 


BOILERS 
Most specifications on steam boilers 
include definite requirements us to the 
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minimum size of tubes that can be used, 
but as mentioned earlier in this article, 
most modern gasoline plants return an 
extremely high percentage of the steam 
condensate to the boilers. This fact 
combined with the availability of mod- 
ern tube cleaners and modern methods 
of water treatment, have made the use 
of small boiler tubes entirely satisfac- 
tory. As in heat exchangers, smaller 
boiler tubes permit the inclusion of 
more heat transfer surface in a given 
volume and also require less metal per 
square foot with a net result of a more 
economical boiler. The specifications 
of maximum heat releases in boiler fur- 
naces should be re-examined. Modern 
boiler furnaces are capable of much 
higher heat releases than the older 
types. This is made possible by im- 
provements in the combustion char- 
acteristics of burners and the inclusion 
of large water wail areas which limit 
furnace temperatures in spite of high 
heat releases. Specification of large 
diameter drums will substantially in- 
crease the cost of a boiler, not only be- 
cause of the increased amount of steel 
and labor required to fabricate the 
drum itself, but also because of addi- 
tional engineering required to adapt 
the tube pattern to a larger drum. 
Larger drums do not necessarily im- 
prove the steam releasing character- 
istics of the boiler 


BUILDINGS 


The structural design of buildings 
should be done with due respect to local 
wind and weather conditions. Build- 
ings designed to withstand the maxi- 
mum wind loads encountered in the 
Gulf Coast area would be unnecessar- 
ily expensive for erection in Colorado, 
for example. The National Standards 
Bureau Bulletin A-58.1 supplies ade- 
quate data on potential wind condi- 
tions in various parts of the country. 


No Corrosion Allowance 

The specifications of the American 
Institute of Steel Construction once 
limited the minimum thickness of all 
structural members to '%4-in. This 
restriction has been eliminated com- 
pletely on inside steel structures and 
reduced to 3/16-in. on external struc- 
tures, it being recognized that inside 
structures are not ordinarily subject to 
corrosion. In any case, increasing the 
thickness of structural members as a 
corrosion allowance is an expensive 
procedure since periodical painting of 
structural members will, for all prac- 
tical purposes, completely eliminate 


corrosion. 


Are Design Shapes Available? 

The design of steel structures usu- 
ally leads to the selection of various 
structural members from the list of 


sections included in steel handbooks, 
the selection being based on the lightest 
section having a suitable section modu- 
lus. Such section is considered to be 
the most economical. As a practical 
matter, all of the sections listed in the 
steel handbooks are NOT READILY 
AVAILABLE and some may require 
special rolling at premium prices. For 
this reason, it is better to leave the steel 
fabricator some latitude in selection ot 
structural members so that members 
used may be those which ure readily 
available. The 25 gage high tensile deep 
corrugated sheet commonly used today 
is structurally superior to the 20 gage 
mild steel formerly used 


HEATERS 

Specifications for direct fired heaters 
are particularly important and deserve 
careful consideration since they are 
one of the few items of major equip- 
ment whose design is governed by no 
code or trade organization standards 
The specifications, however, should be 
sufficiently broad to permit the heater 
designer to take full advantage of the 
particular type of heater in which he 
may specialize. For example, it is prob- 
ably better to supply the heater manu- 
facturer with basic economic data such 
us the value of fuel and the required 
payout time to justify an incremental 
capital expenditure rather than specify 
an absolute value of heater efficiency. 
his gives the heater designer an op- 
portunity to determine the economic 
optimum heating surface to be 
included 


Watch Preheat 

Another aspect to the determination 
of required efficiency of a direct fired 
heater should be given serious con- 
sideration. The efficiency of a heater 
is limited by the temperature of the 
feed to the heater; that is, the flue gas 
leaving the heater can in no case be 
colder than the coldest liquid entering 
the convection section of the heater 
There are instances where expensive 
heat exchangers have been used to pre- 
heat the feed to a heater to a temper- 
ature so high that part of the benefits 
of the exchangers were lost by the 
decreased efficiency of the heater. 


Pressure Drops 

Specified permissible pressure drops 
should be as realistic as possible. The 
conservative specification of a low- 
pressure drop can be a source of ex- 
pense not only because it will increase 
the number of passes and possibly the 
heating surface required, but also dur- 
ing startup periods, there is a tendency 
to run the heaters at reduced rates of 
flow with consequently still lower pres- 
sure drops and the attendant hazard 
of coking. 
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Specify Tube Wall 
Temperature 

It is common practice to include, 
as part of the specifications, limiting 
values of the heat flux in the convec- 
tion and radiant sections of the heater. 
In some cases, this is an attempt to 
prevent excessive thermal decomposi- 
tion of the material in the tubes. In 
other instances, the purpose of limiting 
flux is to prevent excessive temperature 
and rapid deterioration of the tubes 
themselves. In either case, our basic 
objective is to limit the tube wall tem- 
perature to some acceptable value. 
Might it not be better to specify max- 
imum tube wall temperatures directly 
rather than the indirect means of speci- 
fying maximum heat fluxes since the 
latter often fails to accomplish its 
objective? The measurement of heat 
fluxes is difficult and at best represents 
only average values of a given length 
of tube between two temperature meas- 
urement points. The maximum heat 
flux may be considerably larger than 
the average value since the heat input 
may vary considerably throughout the 
length of the tube and in the case of 
radiant tubes, the heat flux varies con- 
siderably throughout the circumference 
of the tube since the side of the tube 
exposed to radiant heat will of necessity 
be subject to higher temperatures than 
the shaded side. It is thus apparent 
that for a given service the AVERAGI 
heat flux may be held within an accept- 
able value; whereas, the MAXIMUM 
heat flux, and consequently the tube 
wall temperature of certain 
of the tube, may be excessively high. 

A further argument for the specifi- 
cation of tube wall temperatures rather 
than heat fluxes lies in the fact that 
tube wall temperature is not only a 
function of heat flux but of transfer 
rate. Thus, tubes handling 
liquids at high velocities and/or high 
inside film transfer 
higher heat fluxes than tubes operating 
under conditions leading to low trans- 
fer rates. Also, heater tubes handling 
fluids not subject to thermal decompo 
sition, such as water heating or super- 
heater service, can Operate at much 
higher tube wall temperatures and heat 
fluxes than thermally 


portions 


heater 


rates can tolerate 


sensitive fluids 


Clean Out Headers 

In general, so little coking is experi- 
enced in rich oil heaters used in natural 
gasoline plants that clean-out type 
headers on every tube cannot be eco- 
nomically justified. In most cases they 
can be omitted entirely or a few head- 
ers may be used and located at strategic 
points. If clean-out type headers are 
used, serious consideration should be 
given to the use of weld type rather 
than rolled-in type since the former ts 
somewhat less expensive and lends it- 
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self better to shop assembly. Another 
weld type 
clean-out headers is that it permits the 
use of A-106 pipe rather than A-161 
tubes since one of the primary differ 


ences between these two specifications 


advantage of the use of 


is the tolerances in outside diameter. 
Since the diameter 
particularly critical in the connection 
of welding fittings, A-106 pipe is usu- 
ally acceptable. Rolled-in type headers 


tolerance is not 


usually require a tube of closer outside 
diameter tolerances than that permitted 
under type A-106 so that the more 
expensive A-161 tubing is preferable 


Tube Wall Thickness 


It is not uncommon to see blanket 
specifications for furnace tubes requir 
ing that all tubes shall be schedule 80 
In specifying tube wall thickness, due 
consideration should be given to the 
operating pressure, corrosive nature of 
the fluid being handled and expected 
tube wall temperatures. Tubes lighter 
than schedule 80 may be entirely satis 


factory for a given service 


HEAT EXCHANGERS 

TEMA C and TEMA R 

Heat exchangers represent a very 
substantial part of the total cost of a 
gasoline plant and therefore, their 
specifications justify considerable 
thought and care in their preparation 
Most of the details of design are ade- 
quately covered in the Tubular Ex- 
changer Manufacturers Association 
(TEMA) Code. Two somewhat differ- 
ent codes have been prepared by this 
association designated as TEMA ( 
and TEMA R. The latter is intended 
primarily for refinery service and in 
general, incorporates more expensive 
TEMA C, 


construction formulated 


for the chemical industry, is usually 
entirely suitable for gasoline plant ex- 
changer specifications. The primary 
difference between the two codes con- 
cerns the specifications for corrosion 
allowances and flange construction 
TEMA R requires “%-in 
allowance and the use of butt welding 
flanges. TEMA C requires 1/16-in 
corrosion allowance and permits the 
use of slip-on flanges. These corrosion 
allowances are used where no others 
ure specified, and may be modified at 
the request of the purchaser after he 
has given consideration to the specific 
degree of corrosion involved 


corrosion 


Tubes and Tube Sheets 

In setting up the specifications for 
heat exchangers, it is wise to consider 
the specific problems of each exchanger 
and take advantage of economies in 
design where such economies will not 
seriously affect the operation of the 
unit. Because more tubes can be in- 
cluded in a shell of given diameter, 
triangular pitch tube arrangement is 
less expensive than square pitch tubes 
and should be used where the service 
does not require frequent mechanical 
cleaning on the shell side. For a given 
surface, long tubes are less expensive 
than short tubes 
included in a 


when %4-in 


More surface can be 
given shell diameter 
tubes are used than when 
l-in. tubes are used, and %4-in. tubes 
should be considered when the cleaning 
problem is not too serious. Fixed tube 
sheets are entirely satisfactory for clean 
services where temperature differences 
are small so that excessive stresses will 
not be set up in the unit due to differ 
ential expansion of the shell and tubes 
In high pressure service, the cost of 


the unit may usually be reduced by 
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putting the high pressure fluid in the 
tube side of the exchanger so that it 
will not be necessary to build the shell 
for the high pressure. Generally, it ts 
more economical to put the more vis- 
cous material in the shell since it will 
usually result in better transfer rates 


Pressure Drop 

The heat exchanger designer should 
be allowed as much pressure drop 
through the unit as possible. Where 
the over-all pressure drop of a system 
is limited, it is usually more economical 
to assign a large portion of the pressure 
drop to the more expensive exchangers 
and offset the pressure loss with a cor- 
respondingly low pressure drop in the 
cheaper parts of the system such as 
piping. 


Clad Tube Sheets 

The use of clad tube sheets rather 
than solid tube sheets should be con 
sidered. Clad naval rolled tube sheets 
are available up to 40-in. in diameter. 
Below 18-in. in diameter, little if any 
saving can be effected by the use of 
clad tube sheets. Similarly, for corro- 
sive service, the use of bimetal tubes 
should be considered 

U-tube bundles are more economical 
than floating head units since the U- 
tube bundle eliminates not only the 
floating head but the shell cover. U-tube 
bundles are not suitable in corrosive 
service where there is a reasonable 
expectation of periodic tube replace 


ments 


Disengaging Space 

Occasionally, reboiler specifications 
contain the blanket specification that 
the tube bundle should occupy not 
more than the bottom %3 of the shell 
The disengaging space thus provided 
is probably more than adequate for 
services at higher pressures and corres- 
pondingly higher vapor densities. 
Where the liquid being evaporated in 
the shell is near atmospheric pressure 
or lower, more disengaging space than 
that provided by the 4% specifications 
may be required. This is due to the 
relatively low density and large vol- 
umes of vapor evolved per square foot 
of tube surface. 


Baffles 

The use of longitudinal baffles is 
objectionable in pulsating services such 
as gas coolers on the discharge of a 
reciprocating compressor or where the 
temperature differences between the 
inlet and outlet of the shell fluid is 
unusually high, and leakage across the 
baffle would seriously impair the heat 
transfer efficiency of the unit. Where 
these conditions do not exist, 2-pass 
shells with longitudinal baffles are often 
more economical. 
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Packed Floating Head 

Where water is used as the cooling 
medium in the shell of an exchanger, 
consideration should be given to the 
use of a packed floating head since it 
is less expensive and will permit the 
use of single pass tubes, which in con- 
junction with a single pass shell pro- 
duces true counter-current flow. 


Chemical Cleaning 

Many plant operators have found 
that chemical cleaning is more eco 
nomical than mechanical cleaning, par- 
ticularly when water is in the shell side 
of the exchangers. If chemical clean- 
ing appears feasible, suitable nozzles 
should be provided for the purpose 
A valve arrangement which will permit 
reversing the flow of water and some- 
times permit removal of most debris 
collected in the exchanger will prolong 
Much of 
the maintenance connected with the 


the period of regular runs 


cleaning of the water side of exchang- 
ers can be eliminated entirely by the 
use of air cooled exchangers. This is 
particularly true when the heat to be 
dissipated is at a temperature level 
substantially above the available am- 


bient air temperature 


Gas to Gas Exchangers 

There has been a marked trend in 
recent years to the use of low tempera- 
tures in gasoline plant processing. This 
type of process frequently involved the 
use of trains of gas to gas exchangers. 
When this service is clean and non- 
corrosive, the exchangers can more 
economically be made by using a series 
of fixed tube sheet units in which the 
tube sheets of adjacent units are bolted 
together and gas is passed from one 
shell to the other by means of jumpers 
With this arrangement, it is necessary 
to supply channels only on the two 
extreme ends of the train 


Thermal Data 

In addition to careful consideration 
of physical specifications of the heat 
exchanger, further economies can be 
effected by providing the heat ex- 
changer designer with complete ther- 
mal data. Particularly useful in this 
connection is the heat release curve 
indicating the amount of heat given up 
by the fluid at various temperatures. 
In the case of condensing vapors or 
liquids being vaporized, this curve can 
be far from a straight line. In the ab- 
sence of such information, the heat 
exchanger designer can only assume 
a straight line relationship between 
heat release and temperature in cal- 
culating his mean temperature differ- 
ences. This assumption may result in 
smaller mean temperature differences, 
and consequently larger surfaces than 
are actually required 


CONTROL EQUIPMENT 

Control Valves 

In sending out inquiries for control 
valves, valve manufacturers often are 
furnished with the required size of the 
valve. It is probably more economical 
to supply the various valve manufac- 
turers with complete flow data and 
permit the manufacturer to determine 
the proper valve size. There is con- 
siderable variation in the flow capa- 
cities of given sizes of valves as supplied 
by various manufacturers, and it is 
wiser to permit the manufacturer to 
use the smallest size valve compatible 
with the flow requirements since the 
smallest valve of adequate capacity is 
not only the most economical but also 
the most satisfactory from an opera- 
tional standpoint 


Pressure Control 

For low pressure service, pressure 
control valves are frequently specified 
as direct actuated rather than pilot 
operated valves. This is done under 
the assumption that for the same serv- 
ice a saving can be effected if the pilot 
is eliminated. Unfortunately, this is not 
always the case. Because the diaphragm 
of a direct actuated valve operates 
against a spring, it is necessary in order 
to obtain any degree of sensitivity to 
limit the diaphragm movement and 
consequent valve lift to a rather small 
value. This reduction in lift decreases 
substantially the capacity of a valve of 
a given body size so that the valve used 
in conjunction with a direct actuated 
control may of necessity be much larger 
in order to have the same capacity as 
a high lift pilot operated valve. The 
increased cost of the larger valve may 
be much greater than the saving ef- 
fected by the omission of a pilot. 


Drop Across Valve 
Considerable reduction in motor 
valve size with a consequent saving in 
cost can be made by a more careful 
analysis of available pressure drops 
which the control valve must dissipate 
When high pressure drops are avail- 
able, full advantage should be taken of 
them in sizing the valve which will in 
the end result in smaller, more eco- 
nomical valves and better operation 


Butterfly Valves 

For large, low pressure drep service, 
serious consideration should be given 
to the use of butterfly valves. While 
the flow characteristics of these valves 
are, in general, not as good as the 
standard motor valve, they are satis- 
factory for many control services par- 
ticularly when equipped with valve 
positioners. The price differential be- 
tween butterfly valves and conventional 
motor valves of the same capacity is 
substantial. x** 
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Asset or liability ... 


New Concepts of Marginal 
Gasoline Plant Design 


Samuel W. Smith 


Pong Engineers, Inc., Houston, Texas 


ENGINEERS and constructors are 
continuously faced with the problem 
of how to turn a marginal-type gaso- 
line plant into a sound investment. 

The present trend is toward more 
high-efficiency plants processing gases 
at high propane and ethane extraction, 
but each year this problem becomes 
more pressing as it becomes more dif- 
ficult to find sufficient quantities of gas 
to economically support a plant. Justi- 
fication for these high extraction plants 
is the ever-increasing demand for 
chemical raw materials and consequent 
increase in value of propane and 
ethane. 


Marginal Plants Can Pay 

Smaller marginal-type gas properties 
have been considered, applying the 
latest engineering concepts and tech- 
nology to determine if plants could be 
constructed and operated on a sound 
economic investment basis. Many de- 
signs have been made and evaluated 
for initial investment, earnings, utility 
and operating costs. From these studies 
it is believed that many of the marginal- 
type plants can be turned into attrac- 
tive paying investments. In an endeavor 
to check these designs more completely 
and accurately, a computer program 
has been initiated. 


Computer Programming 

Problems that are generally pro- 
grammed for computer solution are 
those recurring problems that involve 
long hours of tedious trial and error 
calculations; or that, for process or 
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Two possible plant layouts for economic production 


FIG. |I- 


economic considerations, justify the 
expense involved in developing a suit- 
able computer program. 

Once a program is developed it can 
be used on future problems as often as 
required with substantial savings in 
man-hours and expense. 

Problems dealing with design and 
operation of rich oil demethanizers, 
rich oil deethanizers and fractionators 
are particularly adaptable for computer 
solution. 


New Design Concepts 

These smaller plants should be ap- 
proached from new design concepts 
which must be carried out in the selec- 
tion of equipment, materials, supplies 
and construction. The designer must 
use ingenuity in his design and pru- 


dence in the selection of the equipment 
to keep the cost down. It is mandatory 
to eliminate many of the niceties found 
in the larger permanent type plants, to 
reduce costs. 

Some design features of these plants 

are: 

1. Selection of basic process that 
lends itself to automation and 
trouble-free operation, 

Shop prefabrication and skid 
mounting to minimize field, ma- 
terial and overall construction 
costs, and provide for long range 
salvagability of the equipment, 
Dehydration of inlet gas streams 
to eliminate the problem of hy 
drate formation, 
Refrigeration, required to de- 
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been constructed, illustrating a plant 
of this type. Photographs and a process 
flow diagram are shown in Fig. 1, 2, 
and 3. 

The above mentioned plant was de- 
signed to process approximately 21.5 
MM std cu ft per day of natural gas, 
having the properties and analyses as 
shown in Table 1. 





Table 1 


Calculated 
Recovery 
Mols/Day GPM (%) Gal/Day 
436.9 
§2,538.4 
2,089.7 0.56 113 
903.3 0.437 70.4 6,640 
240.0 0.138 97.6 2,904 
N 268.3 0.149 98.8 3,167 
crease oil circulation and utility tion oil, preferably one that can 128.0 0.082 996 1.770 
cost and to increase recoveries, be produced from the C,+ frac- N 90.7 0.058 99.7 1.242 
tion to eliminate the expense of . 199.2 0.162 100. 3.484 
purchasing make-up absorption 
oil, 


Automation as required to re- 
duce operators to an absolute 
minimum. These plants can be 
designed for unattended opera- . Utilization of high capacity trays 
tion, to decrease the sizes of all frac- 
tionation equipment. 

Iwo different plant designs will be 
Presaturation of lean oil with possestad to unteate whet eon be Gone om wy n na gir <4 — r 
eee Pog to solve some of these problems. deethanized product and its estimated 
light ends, primarily methane, to cost would be approximately $550,000 
reduce heat of absorption, 1.0 GPM/1000 SCFD installed. Included in this price is two 
Use of low mol weight absorp- A scale model of a typical plant has day’s product storage and an opera- 


TotaL 56,894.5 1.026 19,320 
Design Pressure 300 psig 
Temperature — 80 F 


Propane recoveries in the range 
of 60 to 80 percent, 


Economics 
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FIG. 4. 


tor’s house, as shown in the model 
photographs. 

The utility requirements are esti- 
mated to be: 


369 Mscfd 
30 gal/min 
2000 kwh/day 


Fuel gas 
Water make-up 
Electricity 


Other major expense items are: 
Product shrinkage .....593 Mscfd 
Labor: . $/ year — 360 Days 

Operator 8hr/day—$3/hr $8,640 
Pumper 8 hr/day—$2/hr 5,760 
Maintenance materials & 
labor (4.75 percent of 
$550,000) per year 
Taxes and Insurance 
(0.45 percent of 
$550,000) per year 
Depreciation (basis full 
value over 12.5 years) 


$26,125 


2,475 


44,000 


Table 2 


Calculated 
Recovery 
Mols / Day GPM (%) Gal 
286.3 
21.1 
7,506.6 
2,142.5 1.4 290 
1,844.3 3.851 83.0 15,979 
310.0 0.769 98.2 3,775 
637.2 1.522 99.1 7,546 
125.3 0.348 99.8 1,735 
191.3 0.526 99.8 2,623 
108.2 0.337 99.9 1,685 
19.8 0.077 &5.9* 330 


13,192.6 7.430 


Design Pressure — 500 psig 
Inlet Gas Temperature — 130 F 


Toral 33,963 


*The reason for the apparent low re- 
covery of C;, is due to the fact that 
this fraction is used as lean oil and the 
lean oil loss was taken into account 
No outside make-up lean oil is re- 
quired 
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7.4 GPM/1000 SCFD 

Another plant of similar design is 
currently under construction. A flow 
sheet of this plant is shown in Fig. 4. 
This plant was designed to pass 10 
MM std cu ft per day of natural gas 
through the absorption and gas process- 
ing section of the plant. The liquid 
handling capacity of this plant is based 
on the products recovered from 5 MM 
std cu ft per day of natural gas, having 
the composition shown in Table 2. 


Economics 

It is estimated that the cost of the 
battery limits plant as shown on the 
flow sheet in Fig. 4 would be $350,000. 
This price includes 5 days storage for 
all products. The utility requirements 
are estimated to be: 


213 Mscfd 
19 gpm 
(Fuel gas to drive gen 
erator included in total 
fuel gas. No charge 
made for electricity 
except fuel gas.) 
Other major expense items are: 
Product shrinkage 1.113 MM scfd 
$/Year 
360 Days 
$ 8,640 
5.760 


Total fuel gas 
Water make-up 
Electricity 


Labor 
Operator 8 hr/day, $3/hr 
Pumper 8 hr/day, $2/hr 
Maintenance materials and 
labor (basis 4.75 per- 
cent of $350,000) 
Taxes and insurance 
(Basis 0.45 percent 
of $350,000) . 1,575 
Depreciation (basis full 
value over 12.5 years) 


16.625 


28,000 


This plant is designed to produce 


95 percent pure propane and butane 
as set out by NGAA specifications. The 


natural gasoline is to have a vapor 
pressure of approximately 12 lb Reid 
vapor pressure. 

To obtain the most efficient opera- 
tion at the lowest initial investment, 
each plant should be individually de- 
signed for the gas available for 
processing 


Relocation Possible 
Skidmounting and prefabrication 
permit economical relocation of plants 
of this type. If a move is planned, re- 
engineering is desirable to maintain 
high extraction efficiency and product 
recovery. Necessary re-engineering can 
be completed and revamp work, if re- 
quired, should be planned, if possible, 
before the operating plant is shut down 
Plants of this type are relatively easy 
to revamp, dismantle and re-erect be- 
cause the skids are portable and the 
equipment is relatively small 


Automation 

The economic feasibility of these 
smaller plants is frequently overlooked 
because they are compared with the 
larger type plants, both from the stand- 
point of initial investment and operat- 
ing expense. Since these plants are of 
marginal size they should be designed 
for partial attendance during normal 
operation. This unattended operation 
is accomplished by complete instru 
mentation and an adequate alarm and 
shutdown system 


Efficiency 

Plants of this type should be de 
signed for high propane recovery, 
minimum heat input, and minimum 
refrigeration requirements. A carefully 
designed heat exchange system will 
reduce these requirements. To promote 
efficiency a low molecular weight lean 
oil is used where possible. Make up 
lean oil can be eliminated in many cases 
by producing lean oil from the hep 
tanes plus fraction of the gas 


Minimize Investment 
One of the most effective ways to 


insure ¢ attractive economic picture 
MK 


for a mdxginal plant is to minimize the 
initial investment. In designing plants 
of this type, all unnecessary equipment 
and materials must be eliminated. Ways 
to reduce initial investments are men 
tioned in the design features above 
The most important ones are selection 
of the proper basic process, shop pre 
fabrication and skid mounting, use of 
high capacity trays in all towers and 
the use of a low molecular weight lean 
oil. 

The plant designs as presented above 
may encourage producers to take an 
other look at some of their old analyses 
with the realization that a small, 
modern, efficient plant could be a sound 
investment *** 
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Natural Gasoline 


In 


Motor Fuel 


. . . What Is Its Future? 


W. N. Hagler 


Cities Service Oil Company 
Bartlesville, Oklahoma 


NO ONE NEEDS to be reminded that 
in this business one can’t look very fart 
into the future without a reliable crystal 
ball. Since these aren't readily avail- 
able, about the best that can be done 
is to analyze past and present situations, 
study the trends, throw in a little edu- 
cated guess work and try to come up 
with an accurate forecast. 

It is along these lines, that the utili- 
zation of natural gas liquids in motor 
fuel will be discussed: first, to review 
the present situation...where we 
stand today; next, to look at the trends 
and hazard a forecast on the future of 
natural gasoline in motor fuel. 


Springboard 

In order to provide a convenient 
framework for a review of current 
practices and a springboard for some 
predictions, this discussion is based on 
the operations of the average refinery 
in Oklahoma, Kansas, and Missouri 
and the Texas Panhandle. In this area 
the percentage of natural gasoline 
liquids blended into refinery gasoline 
is about the same as the national 
average. 


Average Refinery 

Fig. 1 shows a simplified flow 
diagram of the average refinery today. 
Notice that only the major gasoline 
producing units are shown. These are 
the individual streams which make up 
Adapted from a paper presented by the author 
to the Panhandle-Plains regional meeting 
the Natural Gasoline Association of America 


Permission of the NGAA to publish this paper 
is gratefully acknowledged, 
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the gasoline pool: Light gasoline from 
the crude unit—C, to about 260 F 
end point; reformate from the catalytic 
reformer —C. to 400 F; light and 
heavy gasoline from the catalytic crack- 
ing unit which boils from C, to 430- 
440 EP; and, finally, the thermal gaso- 
lines which boil between C, and 375 F. 
These streams, along with butane and 
natural gasoline, will be blended into 
finished premium and regular gasoline 


blends which meet all motor fuel 
quality requirements. 


Product Quality 

Fig. 2 shows some of the quality 
requirements which a refiner must 
consider in putting finished gasoline to- 
gether. It is convenient to break these 
requirements into three categories, 
although in practice many of the items 
are interrelated. Excessive carbon 
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FIG. |. Simplified flow diagram average" refinery today's operations. 
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buildup, for example, increases the 
octane requirement. 

Going down the line: Research 
octane number indicates the tendency 
of a gasoline to knock at low speed, 
full load conditions. Motor octane 
measures the tendency to knock at high 
speed. Sensitivity is the difference be- 
tween the two. Motor octane ratings 
are becoming more and more impor- 
tant — primarily because of the in- 
creased use of automatic transmissions. 

Proper front end volatility is re- 
quired for start-up and vapor lock con- 
trol. It must be high enough for easy 
starting, but not too high to give a ten- 
dency to vapor lock. Proper middle 
violatilities are important for rapid 
engine warm-up. Back end volatilities 
must be controlled to minimize crank 
case dilution and carbon formation. 





William N. Hagler attended the Uni- 
versity of Colorado and North Caro- 
lina State College, receivine a degree 
in industrial engineering from the lat- 
ter in 1955. Following graduation, he 
worked in analysis and eco- 
nomics groups at Esso Standard Oil 
Company's Baltimore, Maryland, re- 
finery until 1957, when he joined Cities 
Service Oil Company, as a process en- 
vineer. Hagler is currently in charge of 
the electronic computer section of the 
refining division at Bartlesville, Okla- 
homa 


process 





The last iiems — sulfur, stability, 
corrosion, odor, and color — are all 
important to assure the dependability 
and marketability of the product. In 
the final analysis, of course, it is the 
customer, the motoring public, who 
must be satisfied; this is the reason for 
the stringent quality control which 
must be exercised 


Gasoline Pool 

The various gasoline streams 
shown together in a pool in Fig. 3. It's 
easier to see the relationships of the 
variables on a pool basis although in 
practice, of course, these streams would 
be blended into two or more separate 
grades of gasoline. This sometimes is 
a ticklish job because stocks with the 
required octane characteristics do not 
always have the proper distillation 
characteristics, but assume here that it 
can be done. In the gasoline pool shown 
here, the goal is 25/75 premium- 
regular ratio. Octanes needed are 99 
and 91 of premium and regular. These 
are about average figures for the Mid- 
On this basis, then, the pool 
octane required is 93 

Notice that the reformate stream in 
the base pool is the only stock avail- 
able with high enough octane to meet 
or exceed premium gasoline require- 
ments. More will be said later about 


are 


west 
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FIG. 3. Typical gasoline pool average refinery today's operations. 


operation of the catalytic reformer and 
its effect on natural gasoline utiliza- 
tion 

lo make finished gasoline out of the 
base pool, three things must be done: 
The gasoline boiling range must be ex- 
tended forward; the vapor pressure, 
which to some degree is a measure of 
the amount of “extension,” must be 
raised from 6.3 to 11.0 Ib; and the 
octane must be raised to 93. This is 
accomplished by the addition of natural 
gasoline and plant butanes. 

In this hypothetical pool, an attempt 
is made to use the maximum possible 
volume of plant butanes. With no 
alkylation the plant will have around 
1900 bbl per day excess butanes. This 
case uses 1000 bbl per day in motor 
gasoline which leaves about 900 bbl 
per day to burn in the plant furnaces or 
dispose of in other ways. 

The natural gasoline used in the pool 
is 12 percent of the total. This is about 
2 to 3 percent higher than average for 
the and results from using a 
higher than average TEL level for the 


area, 


pool. A 2.9 cc per gal lead level, which 
is maximum, was used to standardize 
and simplify the calculations; average 
for the area is around 2.5 cc per gal 
Now, with a finished gasoline pool 
blended (Fig. 3), the refiner is set until 
he is forced to raise octanes again 


Reforming 

Without additional processing equip- 
ment, octanes can be added to the gaso 
line pool in two ways. First, feed rate 
to the reformer will be increased by 
lowering the initial boiling point of 
the reformer feed. In effect, this will 
reduce the volume of light straight run 
gasoline. Then, when unit feed limita 
tions have been reached, or when it is 
no longer attractive to reform the rela- 
tively high octane light straight run 
gasoline, reformate octanes will be 
raised by increasing the severity of the 
reforming operation. However, this 
can only be done at the sacrifice of total 
gasoline volume 

To understand the reason for this 
refer to Fig. 4 which shows a typical 
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FIG. 4. Typical catalytic reforming operation 
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catalytic reformer operation. This unit 
can upgrade octane number from 40 
to 60 points, and is highly flexible. 
Heavy naphtha boiling anywhere be- 
tween 200 and 400 F is charged to the 
preheater. Hot feed is then charged to 
the first of three platinum catalyst filled 
reactors. The first three of these reac- 
tions — dehydrogenation, aromatiza- 
tion, and isomerization — absorb heat 
The charge must therefore be reheated 
in the second heater to promote further 
reaction. The fourth reaction — hydro- 
cracking — takes place primarily in 
the third reactor; and it is here, through 
the mechanism of destroying the lower 
octane components by making gas, that 
the greatest yield loss takes place. Thus, 
as product octane is increased, by in- 
creasing the severity of the operation, 
product yield is decreased. This is 
demonstrated on the yield curve in 
Fig. 4. 


Additional Processing 

Sometime down the road the refiner 
will no longer have ability to increase 
octanes by increasing reformer feed 
rate and reformate octane. The eco- 
nomical product octane level varies 
widely, but the maximum will probably 
level out somewhere around 95 octane 
clear. Above this point yields and 
catalyst life deteriorate rapidly. This 
hypothetical refinery will reach the 
maximum reformer feed rate of 5600 
bbl per day and product octane about 
1962. At this level, yield has dropped 
to around 78 percent. This would hap- 
pen sooner, however, if crude runs or 
premium percentage were increased or 
a greater volume of natural gasoline 
utilized, or if octanes increased faster 
than predicted. Fig. 5 shows a com- 
parison of 1958 and 1962 gasoline 
pools. Notice that total gasoline 
volume is off by 900 bbl per day. This 
results from chewing up naphtha with 
the reformer, using less natural because 
of the higher octane requirement and 
using less butane because of a slightly 
higher vapor pressure pool. The latter 
is beginning to hurt because the refiner 
is now burning over 1000 bbl per day 
of butanes. 

At this point, in the face of con- 
tinuing increases in octane require- 
ments, the refiner has three choices 
rhe first is to continue to back natural 
gasoline from the gasoline pool and 
maintain a constant percentage of pre- 
mium gasoline. This would result in a 
drop in total gasoline volume. The sec- 
ond choice is to hold natural gasoline 
constant and decrease the percentage 
of premium gasoline. Any decision on 
either of these two choices would in- 
volve, of course, a detailed considera- 
tion of natural gasoline costs, the cost 
of reforming at high severity, and the 
economics of producing premium gaso- 


C-18 


MODERN GASOLINE PLANTS 





STREAM BARRELS PER DAY RESEARCH OCTANE NUMBER 
1958 1962 1958 1962 

BASE POOL 14,600 14,200 928 949 
18° NATURAL GASOLI NE 2,200 1,800 
PLANT BUTANES 1,000 a = cr 
FINISHED POOL 17,800 16,900 93.0 948 
REFORMATE FEED 4,300 5,600 
REFORMATE OCTANE , CLEAR 93.0 95.0 
REFORMATE YIELD ‘%/, 81.0 780 


FIG. 5. Comparison of 1958 and 1962 gasoline pools average refinery 
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FIG. 6. Simplified pentane isomerization reaction. 


line. There is no doubt but that most 
refiners in this situation will seriously 
consider backing out the highest cost 
increments of natural gasoline. Neither 
of these choices, or even some com- 
bination of the two, is particularly 
desirable or even possible for a long 
period of time if gasoline volume is to 
be held constant. The third choice ts, of 
course, to add additional processing 


equipment, 


Alkylation 

For the average refinery there is no 
doubt that alkylation should be the next 
processing step, assuming that all 
potential reformer feed is being re- 
formed. (For many refiners, economics 
will have dictated this sooner.) There 
are several reasons for this: Much of 
the potential feed stock is being burned; 
alkylate is a fine, high octane blending 
stock; and finally, alkylate will reduce 
the increasing sensitivity of the gaso- 
line pool by increasing its motor octane 
rating. The refiner will probably find 
it economical to alkylate both buty- 
lenes and propylenes 

With this newest addition to the 
processing scheme in the hypothetical 
plant, the refiner is back in business. He 
can bring natural gasoline back into 
the pool, and ease off on reforming 
Both of these steps will in- 
More 


pressure 


severity 
crease total gasoline volume 
over, with the high vapor 
isobutanes and butylenes out of the 
gasoline pool, along with the increase 


WITH PLATINUM 
CATALYST 


0 
ISO PENTANE 
WHICH HAS A 


92.3 RESEARCH 
OCTANE NO 


in pool octanes from the alkylate, it 
will be possible to utilize even more 
natural gasoline than before 

Up to the point where the plant is 
reforming all possible feed and has 
added an alkylation unit, fairly specific 
terms can be used. Beyond that point, 
the picture in the crystal ball gets a 
little fuzzy and it is necessary to look 
more at trends and the overall outlook 
At any rate, with time and continued 
increases in octanes, the refiner will 
find his back to the wall again. He will 
be back up to maximum on reformer 
severity and feed; he will have de- 
creased the use of natural gasoline as 
far as can be afforded; so again the 
addition of another processing step is 
indicated. The cycle has essentially re- 
peated itself 


Isomerization 

The next logical step is pentane 
isomerization. On the average, this step 
will come far down the line, so that no 
particular attempt has been made to de- 
cide when the average refinery might 
resort to this scheme. However, in cer- 
tain isolated examples, the process is 
attractive to some refiners today. Some 
units are in Operation at present. There 
is one very significant fact connected 
with the installation of this unit: The 
role of natural gasoline has changed 
from that of being strictly a blending 
stock to that of being, partially at least, 
a process unit feed stock. 

A simplified molecular diagram for 


REFINING ENGINEER, May, 1959 








this reaction is shown in Fig. 6. The 
big incentive for this process is demon- 
strated here. Note that the iso-pentane 
product is over 30 octanes higher than 
the normal pentane feed. 


Ilsomerization-Dehydrogenation 

Eventually, if octanes continue to 
rise, the pentane isomerization unit 
will be insufficient to supply pool oc- 
tanes. Thus, the cycle will have come 
full circle and the refiner will again be 
ready for a new upgrading scheme. 
This time, a butane dehydrogenation— 
butane isomerization — alkylation 
package might be the answer. Here 
again, as in the case of the pentane iso- 
merization, natural gasoline — actually 
the butanes in natural along with addi- 
tional field butanes — will become a 
feed stock. In practice, the feasibility 
and timing of this process would vary 
from refinery to refinery since the eco- 
nomics depend primarily on a large 
supply of reasonably priced butanes 
Assume here that the average re- 
finery found this an attractive proposi- 
tion. Although in reality it’s doubtful 
that many 30,000 bbl per day refineries 
will be able to utilize any of the process- 
ing schemes available today. 

Fig. 7 gives an indication of how 
much refinery face lifting may be re- 
quired between now and several years 
hence. Five new major process units 
have been added... alkylation, pen- 
tane isomerization, butane dehydro- 
genation, butane isomerization, and a 
second alkylation unit (or expanded 
existing unit). This would require an 
investment of more than $10 million, 
but it is now possible to make a gaso- 
line pool with a research octane con- 
siderably above 100 

It should be stressed that the 
sequence and type of process unit addi- 
tions suggested here is only one pos- 
sibility. This particular process unit 
lineup does, however, make three 
points evident: First, the magnitude of 
the change that refiners may be re- 
quired to make; second, higher octane 
production will be possible; third, utili- 
zation of natural gas liquids should not 
be materially effected by continued in- 
creases in octane requirements 





Graphic Summary 

This whole situation has been sum- 
marized diagrammatically in Fig. 8. 
This shows a plot of natural gasoline 
utilization versus time. This chart has 
no particular scale since it only serves 
to indicate a trend. Notice, though, that 
natural gasoline utilization coincides 
roughly with the amount of octane 
potential in the refinery at any one 
time. Notice, too, that each increase is 
higher than the preceding one. This is 
largely because the refiner’s total gaso- 
line volume will increase. 

It must be remembered that this 
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FIG. 7. Simplified flow plan “average” refinery 1977. 
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FIG. 8. Utilization of natural gas liquids for “average” refinery. 


picture is only for one “average” refin- 
ery. In the majority of cases it will be 
impossible to build, operate and 
adequately amortize the high cost up- 
grading facilities at the prices refiners 
are paying for natural gasoline today. 
Because of this, as the octane of natural 
gasoline becomes poorer and poorer 
relative to the total gasoline pool, many 
refiners will completely discontinue or 
at least drastically curtail their use of 
natural as a blending stock. The same 
thing holds true, incidentally, for the 
price of natural gasoline, i.e., as the 
price goes higher and higher refiners 
will cut back on the amount used. 
Any prolonged curtailment in natural 
purchases at any one time or in any 
one area resulting from octane and/or 
price considerations will create local 
oversupply situations. This in turn will 
enable some refiners to obtain natural 
gas liquids at reduced price levels which 
will make installation of upgrading 
processes economically feasible. 

For those refiners who do upgrade, 


many will elect to have no steps in this 
curve; some will shift the curve far to 
the left, or up, or down; others will add 
process units in another order, etc. As 
a result the individual “jogs’ in this 
curve flatten out and this curve will be 
very nearly a straight line. 


Future... Feed Stock 

This leaves one question: Consider- 
ing this line as a demand curve, long 
range, what direction will it take? Can 
overall demand for natural gasoline be 
expected to increase, or will demand 
fall off as motor fuel octanes rise? The 
answer to this question hinges on the 
fact that natural gasoline has always 
played an important part of the nation’s 
motor gasoline pool. As a result, the 
demand for natural has kept pace with 
the overall demand for motor gasoline. 
This should continue, but natural gaso- 
line must change from a blending stock 
to a feed stock. Thus, in a new role as 
feed to an upgrading unit, the future of 
natural gasoline will be bright. * * 
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Gas Turbine Applications 
in Gasoline Plants 


Space, time and money-saving methods for utilizing various 
characteristics of the increasingly popular gas turbine 





C. R. Apitz 
Clark Brothers Company 
Olean, New York 


GAS TURBINES have been applied 
profitably in an increasing number of 
operations in the oil, gas, and petro- 
chemical industries during the last few 
years, due to reduced installation and 
operating costs that they offer. Com- 
mercial gas turbines have recently be- 
come available in the horsepower range 
that make them adaptable to the needs 
of normal gasoline plant process de- 
sign. This article is an evaluation of 
gas turbine design and waste heat re- 
covery techniques. 

The turbine described is an open 
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cycle, combustion gas turbine, rated at 
1265 bhp at 80 F ambient temperature 
and sea level (Fig. 1 & 2) 

The gas turbine becomes most ad- 
vantageous when analyzed as an energy 
converter, efficiently converting fuel 
energy to shaft power and economically 
recoverable heat. The gas turbine has 
distinct advantages when used only as 
a prime mover, but profitability is 
many times greater in areas such as 
gasoline plants where both facets of its 
output capabilities can be fully utilized. 

Turbines can be used to drive pumps, 
compressors and generators. One 
scheme has also been worked out in 
which both a generator and reciprocat- 
ing compressor were to be driven by a 
single turbine output shaft while still 
retaining adequate control of the two 
individual machines. The turbine has 
several advantages over other prime 
movers, such as lower installation cost, 
lower maintenance and lube oil cost, 
less downtime for inspection and ad- 
justment, and less operator attention. 

When the advantages outlined above 
as a prime mover are coupled with the 
fuel savings achieved by efficient heat 
recovery equipment the profits that 
accrue to the use of gas turbines be- 


come outstandingly significant. A 
gasoline plant offers many uses for the 
turbine exhaust heat, such as produc- 
tion of process steam, process hot oil 
heating, reboiler stream heating and 
vaporization loads, and as heat source 
for dehydrator regeneration. 
Application of the gas turbine to its 
maximum profitability must begin early 
in the process and design considera- 
tions. This is not to say that the gas 
turbine cannot be super-imposed upon 
existing plant design to achieve a prof- 
itable application to the power-heat 
requirements of a given plant, but the 
initial and operating savings that can 
be realized from the application of this 
equipment is a direct function of how 
early in the design they are considered. 
Very shortly, the world’s first com- 
pletely gas turbine-powered gasoline 
plant will be placed in operation in 
Western Oklahoma. The turbines will 
drive generators that supply electricity 
for the entire plant. Turbine exhaust 
heat will be recovered in a convec- 
tion heater which, with some supple- 
mentary firing, will supply the entire 
plant’s process heat requirements. A 
general schematic illustration of the 
arrangement is shown in Fig. 3. 
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SAVES YOU MONEY 


Anytime you cut down costs, you pep up the profit picture. Here's an idea: where heat exchange costs 
are concerned, Wolverine Trufin Type S/T—the integral finned condenser tube—can help you save 
money eight ways. Take a look at the points listed below. They can open the door to substantial 
savings, provide added dividends in increased efficiency. 


a , 


Because Trufin is an extended surface tube —with fins 
extruded right from the tube wall—it has more than 
twice the heat transfer surface of plain tube. Less tube 
is required because Trufin transfers more BTU's per 
foot of tube. 


Fewer tubes mean smaller shells, headers, baffles, etc. 
This saves material requirements. 


Fewer tubes mean fewer holes to drill—less rolling-in 
operations. Direct result: substantial savings in labor 
costs. 


To transfer a given heat load—when Trufin is used — 
much less weight of over-all tube metal is required. 
This is a real saving when expensive alloys are 
necessary. This is of greatest importance when alloys 


rs Maintenance costs are low. Costs of replacement 
tubes are reduced; fewer tubes result in less cleaning 
time, more “on stream” time. Actual operating data 
proves that Trufin withstands fouling for longer periods 
than does prime surface tube. This increases the length 


of operating time between change-overs. 






EQUIVALENT TUBES 
WITH THE SAME SURFACE 


Smaller, lighter units result in easier handling and 
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lower shipping costs. 
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Because of these material savings, lighter units— 
requiring less structural support—can be designed. 


This is vital when exchangers are to be mounted on 


There they are—eight job-proven ways in which Wolverine 
Trufin Type S/T condenser tube can save you money. 
Write for a copy of Wolverine's new Trufin Catalog today! 
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FIG, 2. 


Possible New Plant Applications 

In general, as was mentioned above, 
the turbines may be used for driving 
pumps, centrifugal compressors, and 
generators. They may be used for 
pump drives whenever the capacities 
fall in the range of the turbine. In con- 
sidering re-compressor loads, it should 
be remembered that the wide variation 
in capacity and compression ratio ex- 
perienced in various gasoline plant 
operating requirements necessitates a 
considerable flexibility in achieving the 
proper balance in the type of compres- 
sion equipment to be used. There is a 
tendency to select all one type of com- 
pressor or another for gasoline plants 
— either all reciprocating compressors 
or all centrifugal compressors, ruling 
out one or the other type of compres- 
sor on the basis of its use throughout 
the entire compression problem. This 
need not be the case and in many in- 
stances, such as plants where the field 


COMBUSTION 
GAS TURBINES) 





GENERATOR 


pressure is declining or is extremely 
low, centrifugal compressors can be 
used quite profitably to take field pres- 
sure variations. This allows recipro- 
cating compressors to operate under 
constant conditions and also eliminates 
the extremely large reciprocating com- 
pressor cylinders often encountered in 
low pressure plants. The speed control 
available on gas turbine driven cen- 
trifugal compressors can take the varia- 
tions in plant suction pressure auto- 
matically. In these low-pressure plants 
the use of gas turbine centrifugal com- 
pressors can save on installation and 
operating costs by eliminating large 
compressor cylinders, valves and head- 
ers. 

In many plants that operate at 
essentially pipeline discharge pressures, 
the volume of gas to be handled in the 
higher stages is too low for an efficient 
centrifugal compressor. However, due 
to the fact that the centrifugal com- 
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FIG. 3. Schematic diagram of power-heat flow for gas turbine powered gasoline plant. 
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pressor adapts itself so well to condi- 
tions experienced in the decline of a 
producing gas field, a combination of 
centrifugal and reciprocating compres- 
sors can be used in a proportion dic- 
tated by the amount of process heat 
required by the plant, which can be 
supplied by a given number of gas 
turbines. 


Power Generation 

Use of gas turbines for 
power generation needs no particular 
analysis except that many times the 
electrical load of a plant can be raised 
or lowered to allow the use of a gas 
turbine for realization of the process 
heating loads that it can satisfy 


electric 


Waste Heat Recovery 

One of the basic questions to be 
answered early in the determination of 
the plant design is the source of 
process heat. Is it to come from the 
use of steam or direct fired heaters? 

There are three basic schemes by 
which turbine exhaust gas can be 
utilized. First, as shown in Fig. 4, heat 
in turbine exhaust gas can be trans- 
ferred to the process stream by a regu- 
lar heat exchanger, in which the process 
stream to be heated can be in series or 
parallel with a conventional direct-fired 
heater. After the turbine exhaust gas 
has gone through the shell side of this 
heat exchanger, the stream can be split 
and the amount of the turbine exhaust 
gas, containing 17 percent oxygen by 
volume, that can be utilized by the 
fired-heater is ducted to it as preheated 
air. The remainder, in excess of the 
mass that can be handled by the radiant 
section of the heater, is either ducted 
to the convection section of the heater 
or is exhausted to atmosphere. This 
arrangement can be adapted to either a 
steam boiler or direct-fired heater 

The second method, as shown in Fig 
5, is to use a conventional heat ex- 
changer that takes the total gas turbine 
exhaust gas mass flow, and exchanges 
the heat to the process stream. If their 
turbine exhaust gases do not contain 
sufficient heat, supplementary fuel may 
be added by installing an in-line burner 
in the ducting ahead of the heat ex- 
changer. This arrangement is limited 
because of the maximum permissable 
inlet gas temperature to the heat ex- 
changer tubes, but in many cases it 
does represent a simple and relatively 
inexpensive method of accomplishing 
the desired process heating require- 
ments and still allowing process con- 
trol. 

Until recently boiler and heater de- 
signs normally used in gasoline plants 
were of fairly standard design that in- 
cluded a high proportion of radiant 
heating surface and a relatively low 
proportion of convection heating sur- 
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face. This high proportion of radiant 
heating surface limits the mass flow of 
combustion gases which can be effi- 
ciently utilized without experiencing 
excessive temperatures in the stack or 
secondary transfer sections of the boiler 
or heater. 

A new type of packaged heater as 
shown in Fig. 3 has recently been de- 
veloped that can operate on turbine 
exhaust gas and can replace either 
boilers or direct fired heaters in line 
with the dictates of the plant design. 
This equipment contains 100 percent 
convection heat transfer surface. It 
utilizes fin-tube exchanger surface and 
operates in an extremely efficient man- 
ner with flow densities approximately 
eight times those allowed in previous 
conventional designs, while maintain- 
ing extremely low stack temperatures 
in comparison to the conventional 
heater and boiler designs of compara- 
ble size. The unit is completely pack- 
aged and its initial price, as well as 
installation cost, is competitive or lower 
than the conventional designs. 


Supplementary Heat 

In many instances the number of 
turbines that can be utilized in a plant 
will not put out sufficient exhaust gas to 
satisfy the process heating require- 
ments by transfer alone. The heater can 
be equipped with auxiliary burners for 
temperature control or supplemental 
heat as is required to take variations in 
plant design and operating loads’ serv- 
ice. It can be designed to house heating 
coils for more than one service and con- 
trol the temperature levels for each 
service. As an example, multiple re- 
boiler levels can be stacked in the unit 
so that high temperature reboiler coils 
can be installed in the bottom of the 
unit and transferred against high tem- 
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perature incoming exhaust gas. Like- 
wise, lower temperature reboiler coils 
can be placed in the top of the unit and 
transferred against relatively low tem- 
perature exhaust gas as it is about to go 
out the stack. This design solves one of 
the major problems in conventional 
waste heat recovery equipment, as it 
operates on extremely low pressure 
losses and thus does not impose pres- 
sure drops that seriously derate the 
horsepower output of the gas turbine 


Expansion of Existing Plants 

Many questions must be answered 
before expansion can begin. What ad- 
ditional power is going to be required 
for pumps, compressors or electric 
power generation? It is possible to lump 
some of the power requirements to fit 
available gas turbine ratings and obtain 
an improvement in the plant heat 
balance? What additions are required 
to the present reboiler loads, steam re- 
quirements, heating oil loads, or cool- 
ing water needs? Also, what are the 
total heating requirements based upon 
the expanded capacity of the plant? 
What boilers and fired heaters are 
presently installed and how might they 
be expanded or converted to re-fire 
turbine exhaust gas? 


Feed Water Heating 

In the case of a plant operating on 
steam for both process heating require- 
ments and mechanical drive power 
requirements, perhaps gas turbines can 
be applied to‘’the expansion of me- 
chanical drive loads and the turbine 
exhaust gas can be used for feed water 
heating to increase the efficiency of the 
existing boiler and possibly increase its 
capacity. Existing boilers might be re- 
vised to allow them to operate by re- 
firing turbine exhaust. Of course, due 


to the particular problems in a plant 
expansion, it may be that gas turbine 
exhaust gases can be used for both 
feed water heating and as a source of 
preheated air for the existing boilers. 
If additional boiler capacity is required, 
waste heat boilers designed to operate 
on turbine exhaust gas could be in- 
stalled to operate in parallel with 
existing boilers. Exhaust gas can be 
used for both steam production in a 
waste heat boiler and a supply of pre- 
heated air for the existing boilers. 


“Dry’’ Plant 

Also, turbine exhaust heat can be 
applied to a “dry” plant. Any plant ex- 
pansion would, undoubtedly, require 
an increase in the process heating loads 
The turbine exhaust heat could be used 
by straight heat exchange to preheat 
process oil prior to entering existing 
heaters. In many instances the exhaust 
gas coming out of the oil preheater 
could supply preheated air to an exist- 
ing fired heater that has been revised 
to refire turbine exhaust. As an alter- 
nate to this, a convection type heater 
could be installed to operate on tur- 
bine exhaust gas, in parallel with the 
existing process heaters on the process 
side. Exhaust gas coming from this 
convection heater could, if eco- 
nomically feasible, also be fed into the 
existing fired heater as a source of pre- 
heated oxygen. The type of heat re- 
covery outlined above for oil heating 
and process steam production can also 
be considered in conjunction with 
process re-boiler heating and vaporiz- 
ing loads. 


Close Coordination 

The complete application of the gas 
turbine requires much closer coll..bora- 
tion between process and mechanical 
equipment than has been previously 
necessary for other types of drivers. 
This is due principally to the necessity 
for achieving the proper power-process 
heat balance for maximum profitability 
of the application. If close collabora- 
tion is not achieved between vendor, 
contractor and ultimate user, many 
applications will be overlooked due to 
the fact that one of the three parties 
involved may not fully appreciate the 
interplay of economic factors and thus 
misinterpret or fail to interpret the 
economic flexibility possible in gas tur- 
bine application to its maximum profi 
tability. Gasoline plant design is based 
on a given set of economic factors 
which constitutes a common starting 
point for all of the various contractors 
and their process designers. This is 
probably the last point at which there 
is agreement between the various 
process designers. Some will use var 
ious amounts of refrigeration, some will 
use absorption and some will use a 
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Why do industrial plants, institutions, universi- 
ties and central heating plants SPECIFY and 
INSTALL Yarway Gun-Pakt Expansion Joints? 
Because with Yarway you get: 
@ CONTINUOUS SERVICE 
Costly shutdowns are eliminated. Packing 
is seldom necessary but may be added 
under full line pressure. No vents are neces- 
sary. Never needs repacking. 
@ RUGGED DEPENDABILITY 
ALL STEEL CONSTRUCTION 
Durable chromium plated seamless steel 


sleeves. No chance of metal fatigue. Wrought 


steel bases provide rugged, positive 
anchorage. 
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Requires less space to install—less space to 
maintain—smaller manholes. 


return packing slots. 


Cross-section of Gun-Pakt feature. 
To add packing, just insert a plug 
and turn the plunger. Note non- 


Many Gun-Pakt joints have been in service 
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no major repairs or periodic overhauls. Main- 
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of packing per joint per yar. AND—NEVER 
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combination of mechanical and absorp- 
tion refrigeration. 


Flexibility 

The gas turbine is extremely adapt- 
able to the various processing gim- 
micks that are worked out for a given 
set of plant conditions. However, this 
flexibility is achieved only by the proper 
selection and adaptation of its me- 
chanical drive aspects and the more 
efficient application of the equipment 
which recovers the turbine exhaust 
heat. Often, turbine applications have 
been overlooked since the turbines re- 
quired to satisfy the mechanical drive 
loads of the plant were capable of 
providing more heat than was required 
in the process. On this basis the process 
designer often rules out the use of gas 
turbines on the basis that the process 
heat requirement to be recovered is 
not sufficient to obtain a suitable over- 
all plant thermal efficiency that would 
be competitive with other types of 
power-heat cycles. Undoubtedly, many 
of these jobs would represent profitable 
application of gas turbines if the de- 
signer were to make the basic assump- 
tion that the exhaust heat is available 
and then decide how this heat can be 
used to increase the profitability of the 
overall plant operation through in- 
creased recovery, reduced circulation 
capacities, or any one of many other 
factors that affect these overall eco- 
nomics. 


Savings 

To obtain a complete picture of the 
possible savings to be achieved through 
the use of gas turbines, several facts 
concerning plant site utilities econo- 
mics have to be considered, such as the 
local rates for purchased power and 
the price and quality of the fuel gas. 
Gas turbines have the ability to use fuel 
gases of lower quality than many other 
types of prime movers, and can operate 
satisfactorily on gases having a high 
hydrogen sulfide content or a high CO 
content. They are not sensitive to rela- 
tively wide variations in heat content 
and can operate on gases having a re- 
latively high percentage of heavy ends 
which are bothersome to gas engines. 

Lack of availability of cooling water 
at the plant site may prove favorable 
to the use of gas turbines, which re- 
quire no cooling water. This elimina- 
tion of cooling water requirements will 
favor their use in other areas where 
cooling water is available but of such 
a poor quality that the cost of water 
treatment to make the water suitable 
for use in engines or steam boilers is 
prohibitive. 


Installation Costs 


The statement was previously made 
that gas turbine driven units of various 
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types can be installed at costs lower 
than those experienced with other types 
of prime movers. Sufficient data has 
now been gathered from the installa- 
tion of many gas turbines to give a 
pretty clear indication of the actual in- 
stallation cost that can be expected. 
Gas turbine driven generator plants 
can normally be constructed on a com- 
plete turn-key plant basis for $175 to 
$190 per kw. The installation cost of 
gas turbine driven centrifugal compres- 
sor units will vary widely as the cost 
of the compressor is a function of sev- 
eral variables, including compression 
ratio, flowing volumes, and discharge 
pressures and their effect upon com- 
pressor construction and auxiliaries. 
The total installed cost of these units 
will vary from as low as $130 per hp 
to as high as $180 per hp. Installation 
costs on gas turbine driven centrifugal 
pump units can be pretty well estab- 
lished at between $130 and $150 per 














. * 
AM ENT TEMPERATURE 


FIG. 6. BHP vs ambient temperature for var- 
ious altitudes. 


hp. The above costs, of course, are a 
general rule-of-thumb and will vary 
with the economics factors prevalent in 
a particular area. The above costs 
should be sufficient to include equip- 
ment, building, foundation, ducting, 
labor, control piping and wiring, 
auxiliaries and their installation, and 
all other costs encountered within the 
confines of the building. The costs do 
not include compressor or pump 
process piping, electrical distribution 
systems beyond the switch gear panel, 
turbine exhaust gas ducting from the 
building to the heat recovery equip- 
ment site or the heat recovery equip- 
ment itself. These costs have not been 
included because they are subject to 
such wide variations from plant to 
plant that their inclusion would tend to 
nullify the value of the estimating price 
as a general rule-of-thumb. 

The above installation costs should 
be lower than practically any other 





installation that will provide the same 
flexible combination of mechanical 
power and process heat. This savings 
results from lower building costs 
achieved through a savings in floor 
space, lower eave height through the 
elimination of high crane lifts and a 
lighter building frame due to the elimi- 
nation of overhead crane requirements 
and lower weights encountered in nor- 
mal maintenance. The heaviest piece 
to be handled during normal mainte- 
nance of the unit under discussion in 
this paper is 500 Ib. Further savings in 
installation costs are achieved due to 
the reduction in foundation costs. This 
turbine can be installed on a simple 
18 in. slab foundation with a minimum 
of reinforcing rod due to the low weight 
of 12,000 Ib for the turbine and the 
low vibration experienced during tur- 
bine operation. Additional savings are 
possible due to the fact that the turbine 
lends itself very well to complete pack- 
aging of piping, controls and wiring at 
the point of manufacture. This reduces 
field assembly and erection time to a 
minimum. Reduced cooling tower costs 
due to the elimination of cooling water 
requirements and an extremely low 
initial spare parts investment of $1200 
to $1500 per turbine are additional 
cost saving features. 


Maintenance 

Also, savings can accrue throughout 
the operating life of the turbine. Auto- 
matic controls can be readily installed 
on a gas turbine, freeing the plant oper- 
ator for other jobs throughout the 
plant or permitting him to oversee 
operation of more equipment. The gas 
turbine under discussion is designed for 
continuous operation over periods of 
10,000 to 15,000 hours between in- 
spections. These inspections can be 
conducted at an extremely low cost as 
they can be completed in from 8 to 16 
hours, depending upon the skill of the 
maintenance crew performing the in 
spection. Our records on the operation 
of over 60 of these turbines show an 
average cost for these overhauls of 
from $50 to $100 for materials and 
$200 to $300 for labor. This factor 
alone can represent a savings of sev- 
eral thousand dollars per year when 
comparing the gas turbines to other 
prime mover units. 

Another area in which the gas tur- 
bine represents a decided savings is in 
the field of lube oil consumption. These 
turbines have been operating on an 
average lube oil consumption of ap- 
proximately 100,000 hp hr per gal 


Fuel Savings 

Due to the fact that the turbine can 
supply both shaft power and econom- 
ically recoverable process heat, its use 
in gasoline plants also reflects a savings 
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AMBIENT TEMPERATURE - *F 


FIG. 7. Specific fuel consumption vs ambient 
temperature at sea level. 


in fuel cost. This reduction in fuel cost 
can be achieved in two different ways. 
First, here are some actual figures re- 
sulting from recovery of the turbine ex- 
haust heat by straight heat transfer. The 
turbine at its sea level rating of 1265 
bhp (see Fig. 6) at 80 F ambient tem- 
perature will have a total fuel consump- 
tion of approximately 20.5 MM Btu per 
hr. (See Fig. 7) From the turbine we 
will recover 1265 bhp which is equiva- 
lent to 3.22 MM Btu per hr. We can 
then recover 10.27 MM Btu per hr (see 
Fig. 8) in a heat exchanger designed to 
heat a process fluid by cooling the tur- 
bine exhaust gas from its normal ex- 
haust temperature of 890 F to a 
temperature of 400 F at the heat ex- 
changer outlet. This type of arrange- 
ment results in a total overall thermal 
utilization of the fuel in-put of 65.8 
percent. 


Thermal Utility 

The other manner of turbine exhaust 
heat utilization which reflects a sav- 
ings in fuel cost is the arrangement in 
which the turbine exhaust gases are 
refired in a boiler or heater. In this in- 
stance the sensible heat in the exhaust 
gases referred to ambient air tempera- 
ture is approximately 16.75 MM Btu 
per hr (see Fig. 9) and the total over- 
all thermal utilization of this type of 
arrangement is theoretically 97.5 per- 
cent. The thermal utilization experi- 
enced in actual operation will not be 
quite this high but will be in excess of 
90 percent. The turbine exhaust gases 
may be used in either one of the above 
heat recovery arrangements or may 
be used in a combination arrangement 
involving both types of heat recovery. 
To obtain a full picture of these pos- 
sible savings, it is necessary to know 
both the power and process fuel con- 
sumption rates of the other power heat 
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FIG. 8. Heat content of exhaust gas as a 
function of heat exchanger exit temperature. 
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FIG. 9. Heat content of exhaust gases re- 
ferred to ambient temperature at sea level. 


cycles with which the turbine is being 
compared. Also it is important that the 
design and process engineers consider 
the power-heat balance of a plant when 
using gas turbines as thoroughly and 
independently as they would consider 
the steam balances involved in a plant 
using steam for prime mover work as 
well as process heat. 


Louisiana Plant Study 

Now, consider some examples of 
how the gas turbine can be used to an 
advantage in a few actual cases. The 


first is a gasoline plant in Southern 
Louisiana. This plant has an extremely 
poor steam balance and a great deal 
more steam is required for the prime 
mover loads than can be used in the 
process. The plant has been in opera- 
tion for a good many years. It will 
soon be necessary to replace some 
worn-out boilers. This particular plant 
has a steam turbine driven lean oil 
pump which requires approximately 
1100 hp. Installation of a gas turbine 
for the lean oil pump drive can elimi- 
nate the requirement for the steam pro- 
duced by the boilers that are to be re- 
placed as this is about the amount now 
being required by the steam turbine 
driven lean oil pump. The use of the 
gas turbine will reestablish the power 
process steam balance, eliminate a siz 
able steam condenser load, reduce the 
cooling tower load by approximately 
50 percent and provide enough exhaust 
heat to substantially reduce the fired 
heater load. This can be accomplished 
by the purchase of a single gas turbine 


West Texas Plant Study 
Several expansion problems faced a 
gasoline plant in West Texas. The ex- 
pansion was such that an increase in 
electric power, propane refrigeration 
and process heat requirements would 
result. Analysis of these various incre 
mental requirements indicates that one 
Clark Model TA turbine driving a 
generator could supply sufficient elec- 
tric power to meet the increased elec- 
trical loads and supply electric power 
to an electric motor driven propane 
refrigeration compressor. The exhaust 
heat from this turbine would be suffi- 
cient to provide the incremental process 
heat requirement with only a slight 
amount of refiring. We find that the 
turbine generator unit and the waste 
heat recovery equipment in- 
stalled at a savings of approximately 
20 percent over the cost of installing 
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FIG. 10. Exhaust gas temperature vs ambient 
temperature at sea level. 
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one additional gas engine driven gen- 
erator unit, an additional gas engine 
driven propane refrigeration compres- 
sor and an additional fired heater. We 
also find a savings of approximately 
20 percent in the fuel cost of the tur- 
bine as compared to the fuel consump- 
tion of the additional engines and fired 
heater. This operating savings is further 
increased by the savings in maintenance 
and lube oil realized from the use of 
turbines as compared to engines 


New Plant Study Prospect 

Now let us consider the application 
of gas turbines to a new plant. This 
particular plant requires two gas tur- 
bines for propane refrigeration which 
should be installed for about $400,000 
It also includes a gas turbine genera- 
tor unit which should be installed for 
approximately $190,000, making a 
total installation cost for the three units 
of $590,000. This represents a saving 
when compared with a gas engine 
driven reciprocating compressor and 
generator installation. Further analysis 
indicates that the heat recovery equip- 
ment to operate all gas turbines will be 
competitive or slightly cheaper than di- 
rect fired heaters for the process heat 
requirements. 

The process heat requirements in 
this particular plant are approximately 
40 MM Btu’s. 33.9 MM Btu of this can 
be recovered from the turbine exhaust 
gas leaving an additional fuel required 
of approximately 6.1 MM Btu per hr 

The total fuel consumption of the 
turbines and the auxiliary fuel for the 
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level. 


heater will amount to 67.9 MM Btu 
per hr. The fuel consumption for the 
three engines will be 29.8 MM Btu and 
the 40 MM Btu fired heater at an effi- 
ciency of 80 percent will have a fuel 
consumption of 50 MM Btu per hr, 
bringing the total fuel consumption of 
the combined power-heat facilities to 
79.8 MM Btu per hr. Thus we have a 
turbine arrangement. 

The maintenance for the three gas 
turbines and their associated driven 
equipment will amount to about $3000. 
The lube oil consumption for the three 
gas turbines is 326 gal per year. This 
brief analysis shows that some very 
definite savings are to be gained by the 
use of gas turbines in gasoline plants, 
providing there is a proper balance be- 
tween power requirements and process 
heat requirements. 

The economic 
above can be very definitely altered by 
revisions in process conditions but, of 
course, everyone is striving for the 
maximum profit in gasoline plant de- 
sign and operation. Sometimes this can 
only be arrived at by revision of some 
of the old methods of plant design 


balances outlined 


Gas turbine design and application 
have made rapid progress in the past 
few years. They are now available in 
sizes that meet the mechanical drive 
requirements of many gasoline plants. 
Over 60 units of the turbine model dis- 
cussed in this paper have been installed 
and have accumulated over 200,000 
operating hours. The installation and 


operation of these units has provided a 


AMBIENT AIR TEMPERATURE - °F 


FIG. 12. Exhaust gas mass flow vs ambient temperature at sea 


great deal of data concerning the costs 
involved, indicating that savings can be 
achieved by the use of gas turbines 

Gas turbines are now being con 
sidered for pump, compressor and 
generator drive. The exhaust heat is 
being analyzed on the basis of steam 
production, oil heating, and as a direct 
reboiler heat source. Additional uses 
for turbine exhaust as heat for dehydra 
tion unit desiccant 
absorption refrigeration are also being 
developed. Fuel result 
when the optimum balance is achieved 
for mechanical drive and process heat 
requirements. This is obtained by close 
collaboration between the manufac- 
turer and the process designer 


regeneration and 


Savings W ill 


Automation 

Much has been said in recent years 
about automation and remote opera 
tion of all sorts of plants by computers 
The turbine described above has been 
developed to permit remote starting, 
stopping, monitoring of operational 
check points and speed and load con 
trol to permit process variation 


Future 

In the next few years further ad 
vances in the design and application of 
gas turbines and waste heat recovery 
equipment are expected. The speed 
with which these advances are accom 
plished will be a function of the crea 
tive thinking and collaboration of the 
engineers of the manufacturer, contrac 


tor and user x** * 
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what do thermal ratings mean to an ear of corn? 


... accurately rated Western heat exchangers, used by Grand River 
Chemical Division of Deere & Company at Pryor, Oklahoma, play 
a significant role in Grand River's production of urea, using natural 
gas as the feed. As a commercial fertilizer for crops of all types, 
urea is increasing rapidly in popularity. 

From fertilizer to nuclear power, the petrochemical industry 
demands unerring accuracy and efficiency from heat transfer equip- 
ment. Western is happy to serve these ends. 


WESTERN 


HEAT EXCHANGERS 


WESTERN SUPPLY COMPANY 
P.O. Box 1888 — Tulsa,Oklahoma 








Velocities Are Critical in 
Two Phase Gathering Systems 


Here are some design factors to consid2r when planning 


a system to supply your gasoline plant 


Don Green and Dr. R. L. Huntington 


University of Oklahoma, Norman, Oklahoma 


TO MEET THE INCREASING DEMAND for petroleum 
from year to year, the industry has had to drill to greater 
depths to find adequate reserves of oil and gas. In these 
deeper formations, higher pressures and temperatures pre- 
vail and result in retrograde vaporization, causing a single 
phase fluid state to predominate. In such reservoirs, all 
hydrocarbons from methane to the high molecular weight 
compounds with boiling points as high as 500 to 600 F are 
present as one single phase fluid, which is neither a gas 
nor a liquid. Gas-concensate fields of this type are to be 
found everywhere; liowever, in the United States, there is 
a greater concentratior. of such reservoirs in the Gulf Coast 
region. 

From the very natu:2 of this gas-condensate single phase 
reservoir fluid, unitization is found to be the most feasible 
and economical method of producing these fields. Without 
unitization, various operating difficulties would arise, such 
as the transport of fluids thvough the reservoir from one 
lease to another due to unequal withdrawal and re-injection 
rates by different companies within the same field. Many 
other unavoidable inequities would result from competitive 
operation of properties by their respective companies, hence 
the marked trend toward the cooperative arrangement, 
making for maximum earnings to the companies and royalty 
owners as weil as conservation of our natural resources. 


Central Plant and Gathering System 
With unitization, collecting and gaging the liquids on each 
lease is no longer necessary so far as the royalty owner is 
concerned. It has become standard practice in most gas- 
condensate fields to transport the liquids and gaseous hydro- 
carbons from the wells to the central recovery or natural 
gasoline extraction plant through one common network of 
gathering lines. Although the gas carrying capacity of any 
pipeline is markedly reduced by concurrent flow of liquid 
condensate, economics can be effected for several reasons. 
1. Variation in flow rates from the wells makes it diffi- 
cult to design for the most economic pipe size, 
Two smallr lines for separate flow of gas and liquid 
cost more as a rule than one large line, 
Cost of laying and maintaining two lines is usually 
greater than it is for one. 


Early Gulf Coast Experience 

The Tepetate field in Southern Louisiana was one of the 
first in which the industry gained valuable experience in 
the concurrent flow of gas and condensate through a com- 
mon gathering system. In this field, Bennett * and his co- 
workers of Continental worked out an empirical correlation 
based on data they obtained from the pipelines which sup- 
plied the central recovery plant. This simple correlation, 
with an example, is given for the benefit of pipeline designers 
who may wish to compare it with the experience of more 
recent investigators.’ 
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TO CALCULATE CAPACITY OF COMBINATION 
OIL-GAS PIPELINES 


(Continental Oil Company Method based on Louisiana 

condensate field data) (field lines were in level country) 
Determine maximum gas capacity for the given pressure 
drop, line size, specify gravity, and flowing temperature, 
Determine maximum oil capacity for the same pressure 
drop and line size, and for the specific gravity and SSl 
viscosity of the oil. Convert gallons per minute to cubic 
feet per day, 

No. I 

No. 2 

Determine gas equivalent of oil actually transported in line 
(Barrels per day * 5.615 « No. 3 = Mcf/day); 

Gas that will actually flow with the actual volume of oil 

equals 


Gas-oil ratio of line capacity 


No. | No. 4 
l , 


Mcf/day 


Notes: 
1. No. 1 above can be determined from the gas chart 
2. No. 2 above is a “cut and try” proposition, Use the 
three charts for liquid flow through pipes. Select a 
gallons-per-minute figure and run through the three 
charts to determine pressure drop per thousand 
feet of line. If this pressure drop is not equal to 
the pressure drop used for maximum gas flow, then 
select another gallons-per-minute figure and repeat 
This must be continued until a gallons-per-minute 
figure is found that will give the proper pressure 
drop. 
The factor of 1.2 in No. 5 was developed experi- 
mentally from actual data. 
Example: 
Determine maximum gas capacity for an 8-in 
line, 95,000 ft long, 1000-Ib inlet, 900-Ib outlet, 
when carrying 1400 bbl/day, 0.7 sp. gr. gas at 
80 F and 43 SSU viscosity oil of 0.81 sp. gr 
1. From chart — 
Maximum gas flow 
From three oil charts 
Maximum oil flow 
75,080 cu ft/day 
Gas-oil ratio of line 
23,000,000 — 75,080 = 306.34 
Gas equivalent of oil actually flowing 
1,400 bbl x 5.615 x 306.34 = 2,400 Mcf/day 
Gas capacity 
23,000 — 2,400 


l , 


23,000 Mcf/day 


390 gal/min 


17,166 Mcf/day 


The line will carry a maximum of 17,166 Mcf/day when 
carrying 1400 bbl of oil. 

A number of other Gulf Coast unitized fields have pro 
vided additional information on the feasibility and econ- 
omy of concurrent multi-phase flow of gases and liquids 
To enumerate a few such fields, there are Cotton Valley 
near Shreveport, Louisiana, Erath in Southern Louisiana, 
and Katy, 40 miles west of Houston. All of these fields 
happen to be located on level surface topography, there 
fore the Continental correlation based on Tepetate has 
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proved to be satisfactory for these areas. In the early fifties, 
the Arkansas-Louisiana Gas Company started the trans- 
portation of gas and condensate through a 16 in. pipeline 
in the northeast part of Texas, near Marshall, and found 
that the presence of hills between two stations, with the 
same elevation, caused an excessive pressure drop of 350 
psi as compared to 30 psi predicted by the horizontal cor- 
relation. Flanigan’ has recently reported this experience 
as a part of a comprehensive study he and his associates 
have made on multi-phase flow. 

Other companies, namely Shell at Elk City, Oklahoma, 
West Coast Transmission in northeast British Columbia, 
and British-American in Pincher Creek, Alberta, have en- 
countered operating problems as a result of transporting 
gases and liquids in hilly country. Berry * et al have re- 
ported some of their field experience in British Columbia 
in recent publications. 





Field-Testing Research 

About five years ago the Continental and Magnolia 
Petroleum companies carried out some gas-condensate con- 
current flow tests in several miles of 10 in. followed by the 
same length of 8 in. pipe in a level stretch along the Gulf 
Coast. They found that the pressure drop was greater 
through the 10 in. section for some of the low gas-condensate 
ratio runs than it was through the 8 in. section. This un- 
expected phenomenon was caused by slugging in the 10 in. 
pipe, while the higher mass velocity in the 8 in. pipe pro- 
duced a better liquid sweep efficiency and consequently a 
lower pressure drop with no liquid slugging, demonstrating 
that a two-phase pipeline can be oversized just as readily as 
it can be undersized. 


Experimental Research 
A number of universities®: ‘°° *°)'* have undertaken 
experimental studies during the past decade in an 


attempt to solve some of the problems connected with 
multi-phase concurrent flow of fluids which could not be 
clarified through field data alone. Although the pipelines in 
the schools had to be smaller than the field lines, the investi- 
gators had better control of such variables as mass flow 
rates, gas to liquid ratios, temperature, steady-state con- 
ditions, etc. Also they were able to obtain visual data through 
the use of pyrex sections and clear plastic tubing. From such 
information, a better idea of flow patterns could be had. 
Slippage could also be determined experimentally by shut- 
ting in the pipeline section under observation and measur- 
ing the ratio of liquid to gas “in situ” as well as the flowing 
ratio. In all cases it was found that the gas flows at a higher 
linear velocity than the liquid, hence the tendency of the 
liquid to accumulate in the pipeline. 


Gaye LOsHR-FT® x 107% 


. Flow pattern chart for air and gas-oil in horizontal concurrent 


Don Green holds a BS degree in pe- 
troleum engineering from Tulsa Uni- 
versity. He had one year’s experience 
in the Gulf and Carter Production lab- 
oratories before entering the University 
of Oklahoma in February 1958, where 
he is working toward an MS degree in 
chemical engineering. 


R. L. Huntington holds a PhD de- 
gree in Chemical engineering from the 
University of Michigan, and has had 
10 years of experience in the operation 
and construction of natural gasoline 
plants (1920-1930). Since 1933, he has 
been a professor of chemical engineer- 
ing at the University of Oklahoma. 
During this period, he has served as 
consultant to a number of petroleum 
and chemical companies. Huntington 
is author of a number of papers re- 
lated to petroleum technology, and of 
“Natural Gas and Natural Gasoline,” 
McGraw-Hill, 1950. 


Up and Downhill Flow 

Brigham,* Holstein et al were among the first investiga- 
tors to make an experimental visual study of multi-phase 
flow through inclined piping. Their work has been extended 
recently by Green et al at the University of Oklahoma by 
flowing gases and liquids at steeper inclines. In the follow- 
ing paragraphs of this paper, some of the experimental 
results by Green and his co-workers are reported. 

Ihe experimental equipment employed by Green was 
essentially the same as the flow assembly used by Brigham 
and Holstein. The 2 in. ID plastic pipe loop was 30 ft in 
length and 4.5 ft in width with quick closing valves near the 
inlet and outlet which were used for obtaining “in situ” ratios 
of gas to liquid. 

The use of clear Tenite tubing made it possible for Green 
and his assistants to make visual observations from which 
flow pattern charts have been drawn up — in Fig. 1, 2, and 
3 for various air and gas-oil flow rates and at horizontal, 2 
and 33 degree inclines respectively. 

Other investigators have reported flow patterns in which 
there is fair agreement. However, it is difficult to allocate 
these patterns since the transition from one type of flow to 
another takes place quite gradually. Furthermore, word 
descriptions of a flow pattern for a certain visual experiment 
are apt to vary between several observers who may be watch- 
ing the same experiment. 





FIG. 2. Flow pattern chart for air and gas-oil in concurrent flow at 
2 degree incline. 
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Gasoline plant construction... 


All facilities are arranged to allow for future 


From Illinois to McAllen, Texas; Wyo- 
ming to Hub, Mississippi wherever operators 
process hydrocarbons — you will find gasoline 
plants that have been engineered, designed and 
constructed by Gasoline Plant Construction 
Corp. 

GPCC is directed by men who pioneered 
the natural gasoline manufacturing industry. 
Gasoline Plant Construction Corp.’s integrated 
engineering, design and construction service 
gives the owner tomorrow’s performance from 
today’s construction. 

Each unit of a GPCC plant is designed 
for operator convenience and efficiency with 
adequate room in every area of the plant. 


expansion. Additions to gasoline plants con- 
structed by GPCC cost less because of this 
pre-planning. 

Gasoline Plant Construction Corp. has a 
proven record of “on-time” completion, an 
important financial factor to consider when 
selecting a firm to handle your next hydro- 
carbon processing plant. 

Repeat business from satisfied customers 
is one proof that Gasoline Plant Construction 
Corp.'s integrated engineering, design and con- 
struction service is the key to profitable gas- 
oline plant operation. 

A list of GPCC-built plants is available 


on request. 


GASOLINE PLANT CONSTRUCTION CORP. 


ENGINEERS * DESIGNERS * CONSTRUCTORS 
ESPERSON BUILDING * HOUSTON, TEXAS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CAR 
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FIG. 3. Flow pattern chart of air and gas-oil in concurrent flow at 
33 degree incline. 
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FIG. 5. Concurrent flow of air and gas-oil at 2 degree incline. 


Motion Picture Studies 

A number of 16 mm colored motion pictures have been 
taken at the School of Chemical Engineering — University 
of Oklahoma of various concurrent multi-phase fluid flow 
experiments. These movies include air and water, gas and 
oil, and air, water, and oil (3 phase) flowing horizontally, 
up and down inclines and vertically upward, both at normal 
motion and at 800 frames per second (1/33 normal motion) 
when shown on a projector. These silent movies contain 
titles giving the flow rates for gas and liquid for the numer- 
ous conditions under which the experiments were made. 


Experimental Pressure Drop Data 

Data shown in Fig. 4, 5, and 6 are for horizontal, 2 and 
33 degree inclines respectively. The agreement with pre- 
vious investigators is very good for Fig. 4 and 5 with the 
pressure drop increasing geometrically with air flow rate for 
lines of constant liquid flow rate. Fig. 6 differs, however, 
since the steep incline creates a high static liquid head which 
must first be aerated. These curves take the general shape of 
those reported by Galegar and Stovall®, and Govier’, et al 
which represent vertical flow studies. To the left of the 
minimum pressure drop for each liquid flow rate, slugging 
predominates, and to the right of the minimum, semi-an- 
nular — spray flow takes over. These tests bring out the im- 
portance of maintaining high mass velocities for gas flow, 
especially in hilly country in order to prevent slugging con- 
ditions within the pipelines. 


Conclusions 
Concurrent multi-phase flow of gas and condensate 
through common gathering lines has proved to be an eco- 
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FIG. 4. Horizontal concurrent flow of air and gas-oil. 
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FIG. 6. Concurrent flow of air and gas-oil at 33 degree incline. 


nomical method of transporting fluids from producing wells 
to central recovery plants in a number of unitized fields 
located in level country. In hilly areas the advantages of 
concurrent flow are offset by increased pressure drops 
caused by slugging on uphill slopes. In such cases, each field 
presents a problem of its own. 

Much additional knowledge is needed before a clear-cut 
understanding of all pipeline design factors can be realized. 
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...-now from WICKES 


a new 75,000 Ib. 
per hour capacity 
shop-assembled 
natural 
circulation p 
boiler 7 








Wickes Type A units are of simple design, ruggedly Save on 
constructed and adaptable to a variety of operating : 

e First Cost 
conditions and may be Oil or Gas Fired. 
e Operating Expense 
All units are shipped completely shop-assembled in- 
; © Space 
cluding superheater fuel burning equipment, safety 
and combustion controls, forced draft fan and drive, * Delivery Time 


soot blowers and feedwater regulator. @ Installation Time 








For more detailed information on Wickes Type-A steam boilers, write 
for ovr catalog 56-1. Bulletin 55-1 covers the complete line of Wickes 
Products and Facilities. 


WICKES BOILER CO., SAGINAW 14, MICHIGAN 
DIVISION OF THE WICKES CORPORATION 


RECOGNIZED QUALITY SINCE 1854 + SALES OFFICES: Boston + Chicage * Cleveland * Dallas « Denver * Detroit 
* Houston « Indianapolis « Los Angeles * Memphis * Milwaukee * New York City * New Orleans « Portland, Ore 
* Saginaw * Son Francisco * Springfield, Ill. « Tulso 
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Deethanizer 
Performance 
Evaluation 


Arnold J. Gully 


Mississippi State University 
State College, Mississippi 


THE USE of rigorous computational 
methods, which is possible with high 
speed computers, does not necessarily 
produce reliable answers to process 
engineering questions. Confidence in 
predictions arrived at through engineer- 
ing calculations can only result from 
the combination of sound methods and 
accurate basic data. Machine compu- 
tations are becoming more and more 
prevalent in fractionator calculations. 
A re-evaluation of the available data on 
vapor-liquid equilibria, enthalpy and 
tray efficiency in the light of recent ad 
vances in computational methods seems 
desirable 

The evaluation of basic data used i 
fractionation calculations was the pri 
mary object of this study. In particular, 
efforts were made toward determining 
the reliability of existing correlations 
on equilibria and enthalpy at pressures 
approaching the convergence pressure 
Results of computations using various 
correlations on properties were com 
pared with carefully determined per- 
formance data on a deethanizer operat 
ing at 453 psig. The magnitude of 
differences between calculated and 
actual conditions reflects the reliability 
of the basic data used. Whereas this 
approach cannot be expected to yield 
precise results, it does point to areas 
which are in need of attention. 

While most equilibrium data appear 
quite good, errors which are less than 
10 percent seriously affect separation 
predictions. Almost equally good 
agreement with experiment was ob- 
tained with each of two K methods, 
one at a tray efficiency of 77 percent 
and the other at 118 percent. Repeti- 
tive non-random differences are cumu- 
lative, making consistency between 
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...Points out the need for more accurate hydrocarbon 
enthalpy data... suggests industry-supported 


research program 


equilibrium evaluation method and 
tray efficiency imperative 

Overall column separation predic- 
tion results are not greatly affected by 
enthalpy correlation differences. How 
ever, liquid and vapor rates, which de 
termine column capacity, and heat 
loads are functions of variations of 
component enthalpies with tempera- 
ture and composition. Large savings 
through close design appear possible 
with better enthalpy data. Experimen- 
tal data in the light hydrocarbon en- 
thalpy field are scarce and progress in 
this area appears necessary. 


THEORY AND LITERATURE 
SURVEY 

rheoretically, both enthalpies and 
K values for hydrocarbon systems can 
be evaluated from pressure-volume- 
temperature-composition relationships 
along with heat capacity data on the 
pure components at one pressure. The 
latter is necessary only for enthalpy 
calculations. Since accurate evaluation 
ot thermodynamic properties requires 
that corrections be made for deviations 
from ideality as to solutions as well as 
gases, rigorous methods of prediction 
are inherently extremely complex and 
require extensive experimental data 


Vapor-Liquid Equilibria 

It is generally agreed by authorities 
in the field that the empirical equation 
of state for hydrocarbons developed by 
Benedict, Webb and Rubin! is the 
most significant advance in recent years 
in hydrocarbon thermodynamics. How- 
ever, the derivation of properties from 
this equation through thermodynamic 
treatment is far too long and compli- 
cated for engineering use. Benedict, 
Webb, Rubin and Friend *:5 introduced 
a molal average boiling point composi- 
tion parameter in equilibrium constant 
evaluation and published a series of 
graphs of K values known as the 
“Kellogg Charts.” These were later 
consolidated by DePriester.*® 

Another composition parameter 


which has been used extensively in 
correlating vapor-liquid equilibrium 
data is the convergence pressure. Ex- 
tensive charts based on tabulations by 
the late G. G. Brown at the University 
of Michigan have been published by 
the NGAA in 1955 in its “Equilibrium 
Ratio Data Book.” These charts, which 
were based on extensive experimental 
data, are in industry-wide use 

The prediction of equilibrium ratios 
from NGAA charts requires a deter- 
mination of the convergence pressure 
of the mixture based on composition 
The NGAA K charts are based on 
Hadden’s * method of predicting con- 
vergence pressures of multicomponent 
mixtures. This is essentially the con- 
vergence pressure of a binary of the 
lightest component and a hypothetical 
heavy component which is equivalent 
to the average of the heavy fractions of 
the mixture. Lenoir and White in 
a recent publication have, while using 
the equivalent binary concept of Had- 
den, modified the method of determin- 
ing the light and heavy hypothetical 
components. It seems that this method 
should be more accurate where a trace 
light component is present. Since re- 
sults of the two methods do not always 
agree, there is some doubt as to which 
method gives better values for use with 


the K charts 


Enthalpy 

Whereas much effective experimen 
tal research has been done in the field 
of vapor-liquid equilibria, the same is 
not true with respect to thermal prop- 
erties. Many correlations have been 
presented relating enthalpy to tempera- 
ture, pressure and some composition 
parameter such as reduced tempera- 
ture, average boiling point, average 
molecular weight, etc. However, ex- 
perimental data on the enthalpy of 
multicomponent systems is meager, 
that of Sage and Lacey '* and Nelson 
and Holcomb ** being the most signifi 
cant. Since experimental data are so 
limited, it has been necessary for au- 


REFINING ENGINEER, May, 1959 





Reofelel-jie)] \Mm-t-t-lelos P= 20001 0AD Lurie YY 


:ueBospAn 
eee As‘44/A ‘oyna pee, 





a 


seseee 6; d ‘eansseig 
JOVNUNGS 


“** "“"Gg/ag>g ‘uouduasuCD 


"** "IGG/ddS ‘4042004 OF pees 





SNOILIGNO) ONILVaIdO 








x 


= 
, 

| yOLdv3u 
| yOLvuvd3S | 








ry 
3 
3 
a 
q 
$ 
8 
ry 
8 


coos °% OF 


=, 





‘ 





waddid1s 





Aundwo, BuisaauiBuz pun yoipasay ossz ‘Aq pasuar!) 


BuriruripoupAn 


any S@ Uo, 480 G¢ yroge 
YssOm Si B90 4INPOIg sndyBnosyy jesseg 
sod $4U@2 OG Of GZ Wry AseA 54809 buyjesedD 
24@ '9204SPee,s ‘UOIFOD0) Ayinede> uo Buipued 
ap ‘Ajepim sauser puewyseaul “SDINNONODI 
$$a2010 Oy, Ul PeUING @709 AyjewsONRy (7) 
seb anjy seusng uo saj10q 4yeey @4sem UF 
pe,eseueb eq pjnos Wwee,ss 44/9) 000 vi 


Bit tt it 
ro 0 Cc 
ve wz Si 
ti 
0 


9S 


ov ol ol 0z Ol 


£0 ty vr tr sc 
+ 4 9% iT 4 él 


Lidl zr st Ze rs 


wnnp Wild Uritd YriId yritd Yritd Yritd 
Sey wnns wnn) wnn> wnn> wnn)> wnn> 


d4e4d DA PA PA PA PA PA 


souny 


DUDISING} ulsog suly rauop aya sOxey 
yIines 42 MOH 410 a°>5 183M 


Pepeunyesun suedsed Oy ynoge s'> eu4 
pue ,uedsed og ynoge sf eyy ‘payeunyesun 
sue240d G9 ynoge ae S?> ey) “MO) B1e SpjaiA 
spue 446i7 “Buiwsojes ayAjeye> 04 pos; se 
PesINS 48eq Si PYsydeu ey) “yoNpold 4DeUIp e se 
Pesn eq ued ‘puawyees U@bospAy 49a44e §4ND J10 
Buieey ey) “pee; Buiyres2 214Ajeye> 404 @bues 
4 SIOI-OEP #44 UI! [10 seB 8: yonpoid sole- 

suedsed 
ip s@ yBry se BuiBues suoques ‘uot yim 
‘pesseroid aq ue? 4 KOZ! OF 8950/2 40 4 001-009 
se moj se syurod J@leiul Gyim eNpises WANE, 
SQIZ1A LONGOUd ANY $HDO1S03I34 
WessAS O44 UI aTIS B/>1ysed peuisep 
deay 04 pasn si seyayye Uw “Asoyueau! sedoid 
Oyule@u Of UMeIPYyIM $1 PeINpold e409 
4®N “4@8y SSe201d @piaoid of e409 yBnoue 
UNG Of 40UING B@Y4 Cpu! PeyoIeluI BI sy 
sy2Npoid 
@42)/148!P 404461) pue no jo seb epim e@ aie 
$42NPoOsd sOpeudIyIe4y “Assnys @ Se 1049004 out 
Of} PeusNyes O40 4SNP @yO> pue 42NpoOld piNbyy 
Aneey f° SyuNOWe jews asaym JOZeUOIV>IEY 
-49qQGns2s @ yBnosyy enuiyuor suode,a “auorz 


pnogy “48/10q 4eey e45em OU sewnssy 

44/™8G WW Ol! ») eng 420e41G 

wd 900'9 1948 AA Bujoos 

“4 00S | s@mOq 

44/9) 00012 {,) wees 

#4" GS/G 000'O! [P2!:944 ¥O peseg *SziLITILN 

'48/4eW »-Z “JINNOSY3d ONILVYIdO 
sue2s0d G6°SB8 ‘YOLDVW4I IDIAYIS 


404204 yy YOSIOM 

> bm “AN4INS 

IdVo “Aish 
JoSiOl OfF) 119 89H 
408)) “~po yr2s0etey 

© on” ANIONS 
IdVo ‘Aitaosg 
Oty *>) O44OON 
AyjON® wnpoig 

$3016 

% “I” ‘eHOD 

@ “JOA “10 


$06 “40S 101 OCF 
JOA Oyiydou 
*‘400E7/*D 
% "joa “5 
6 I~ “204464 
pees 18905 pun ‘> 
vo spjaiA aHownin 
Jo §490¢q 
400001 ” 
PRINSIP % 
tz Yo “MH “4NgZiNG 
cc > ™* “uoque, 
vostpoiuo) 


zo IdVo “Asani 
Suoledsul peey 


Yritd 404 Yild Ytd 48HOD PIN] A OF POO 
WAN? 489081q 1284/0 wnn> 
CA SIA ydsoeq PA 


ajpucy ulsog sejebuy so) pee, 4° 
ueg @21NeEg epnsy 


UOIZIESs Ys OF POUINGOs SI YDIYM ‘8909 Poured, 
“U@ BY4 4O SOW BAOW Os OF SIOZeUedes @U0/2A> 
yBnosyy ssed suodea 42npoid PeeyserD 


JO42@Os OYE FO WO440G 
244 42 POPpe Wes 4O SrUe;SISSeE @yy YyIm 
suodea 42npoid ayy Aq pezipiny si peq ayy 
4042094 OY} U! POG OFOD POTIPINy yy O4u! SO)z 
rou yBnosy, pedesds $1 poe, wnnpises youy 
JO42OOs OYE UIYFIM SejdIysEd 
@7OD PSTIPINi, @y4 UO Wily Uiyy @ UO @UODP 
Bulyo> “WNipew sessuesy, 4eeYy Se 42e PUe a4e) 
“M2412 @HOD 4O SOjr1410d jews ‘VeYysey “ysdjeye> 
Ou s@sm pue Buiyoes> siyAjeye> pinyy ueyy 
SPIjOS 49510 FeYMOWOS YyIM Se4esedo UL) 
#@@y S8@201d epiacid 04 peusng 
Si — Pe@ssejesd 41 [Ny ayeuseye 40 — e702 
@y} JO @WOS G184M [@5S@A 4eUING 40 404804 
@ pue ered sexe, Buiyoo eseym 1049001 @ 
pO Ajurew sysisuod yiun @yy ‘enbiuyre4 spijos 
PeTIPINnj, UO peseg “ey02 42Npoid-Aq pue 
euioseb ‘10 seb 04 syr04s jenpises Buipes6 
dn 404 sse201d snonuy 


“uo>d @ $I Buiyosy PIn4 *NOI1d14u9S310 


Aundwo, 6ulsaauiBuz pun yospasay ossz ‘Aq pasuar] 


SBulnod Pinia 





Hydrotining 


Licensed by Esso Research and Engineering Company 


This catalytic hydrogen- 
DESCRIPTION: treating process has 
been applied to upgrading gas oil, diesel 
fuel, kerosine, virgin naphtha, solvents, 
cracked naphtha, heating oil, lubricating oils 
and waxes. Process removes impurities such 
as sulfur, nitrogen, and other non-hydrocarbon 
elements. 


Feed is heated in a coil furnace to 550-800 
F, depending on type and purpose of the 
treatment. Hot feed is mixed with fresh 
hydrogen-containing gas and flows to the top 
of the catalytic reactor. Pressure is 50-800 psi. 


After leaving the reactor, feed is cooled 
and taken to a gas-liquid separator. The hy- 
drogen-rich gas may be recycled back to the 
reactor, if desired. After separation, the 
liquid product is stripped to remove any 
residual H,S. 


Type of Naphtha 
Boiling Range, °F. 


Sulfur, weight % 
Bromine number 
Res. Oct. No. Clear 
+2cc TEL/Gol . 
Motor Oct. No. Clear 
+2ce TEL/Gal ... 
Breakdown, min. (inhib.) 
G.M. Gum (inhib.) 
* Uninhibited 


HYDROFINING HEATING OILS 
West Texas 
Feed Source (Virgin) 
Boiling Range, °F. 


Sulfur, weight % 
Copper Number 
Carbon Residue 
(10% Bottoms) 
Carbon Residue 
Blending Valve 
Color, Tag Robinson 
* Saybolt color 


HYDROFINING CATALYTIC 
CRACKING FEED West Texas Gos Oi! 
Feed Inspections Raw Hydrofined 


Gravity, °A.P.!. 
Sulfur, weight % 
Conradson carbon 
Nit , weight % 
Nickel, ppm 
Vanadium, ppm 
Catalytic Cracking Yields 
Carbon, weight % 
Conversion, volume % 
Ory Gas, weight % 
Butanes & Butylenes, 
vol. % 
Naphtha, vol. % 
Heating Oil, vol. % 
Cycle stock, vol. % 
Catalytic Naphtha Quality 
Sulfur, weight % 
Res. Oct. No. Clear 
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Range of operating conditions employed to 
meet various needs are shown on the opposite 
side along with the flow diagram. Catalyst 
used depends on feedstock and process re- 
quirements. The catalysts are capable of re- 
generation, retain their activity for six months 
to two years. 


FEEDSTOCKS AND 
PRODUCT IMPROVEMENT: 

The tables below show quality improvement 
for Hydrofining a variety of stocks. 


HYDROFINING VIRGIN NAPHTHA 
Crude Source West Texas Middle Eost 
Boiling Range, °F 200/300 
Feed Product 
Sulfur, wt. % 0.12 0.10 0.001 
Mercaptan 
Number 33.0 18.0 0.0 
Res.Oct.No.Clear 63.5 48.0 50 
4+2ce TEL/gal 75.0 64.0 70 
1 


Yield, volume percent 


Heavy Heavy 


Thermal Visbreoker 
300/450 

Feed 

0.28 

34.0 

59.5 

70.0 

54.7 

64.0 

70.0 

12.0 


Catalytic 
Cracking 
495/650 
Product Feed Product 
0.77 14 1.3 
1.0 5.0 <1.0 


0.02 0.13 0.03 


0.37 0.03 
21.0 16.0 18.0 


+3cc TEL/Gol 97.0 
Motor Oct. No. Clear 79.5 
+3cc TEL/Goal 82.6 
Accelerated storage 
stability, weeks 1.0 


SERVICE FACTOR: 95-98 percent. 
OPERATING PERSONNEL: One-three men 
per shift. 

UTILITIES: Based on typical 10,000 B/SD unit. 
Steam 12,500 lb/hr 
Power (') .. 250 kw 
Cooling Water (25F rise) (?) 3100 gpm 
Direct Fuel 50 MM Btu/hr 

1) Electric motors for all pumps and compressors 

2) Varies widely depending on amount of preheat 

INVESTMENT: Varies with capacity, location, 

type and quality of feed, and purpcse of 

treatment. 
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thors of correlations to rely in some 
cases on comparisons with other cor- 
relations for tests of accuracy. 

Methods of predicting enthalpies 
of hydrocarbon systems have been 
generally of two classes. Most 
methods 7:'°:?*.4® have correlated heat 
contents of mixtures against tempera- 
ture, pressure and a composition pa- 
rameter. Peters '® presented charts for 
evaluation of partial enthalpies of pro- 
pane and lighter hydrocarbons in which 
liquid enthalpies are correlated against 
temperature and average boiling point. 
Vapor enthalpies are given as functions 
of temperature and total pressure for 
each component. Canjar and Ed- 
mister,” and Popadopoulos, Pigford 
and Friend '* have thermodynamically 
derived partial enthalpies from the 
Benedict, Webb and Rubin equation 
of state. Both used molal average boil- 
ing point as correlating composition 
parameters and used basically the same 
techniques. Consequently results should 
have been the same. While differences 
between the two do exist, they are not 
serious differences. Since the Benedict, 
Webb and Rubin equation has been 
found by many investigators to accu- 
rately predict PVT relationships for 
mixtures, it appears theoretically that 
partial enthalpy values derived from it 
should be valid. Again, the validity of 
the results has not been established by 
experimental measurement. 

The computer program used in this 
study requires that heat content data 
be given in the form of partial liquid 
heat capacities and partial latent heats 
of vaporization. These can be deter- 
mined from enthalpy data on both 
liquid and vapor phases. Partial latent 
heats of vaporization may be predicted 
from equilibrium K values by the use 
of thermodynamic relationships. This 
equation 


H,y — Hy, = 


RT ( iT) P,N = 


H 


(1) 


\ 


where H is partial enthalpy, R the gas 
constant and T, the absolute tempera- 
ture, is restricted to constant pressure 
and composition. Therefore in evalu- 
ating K values as functions of tempera- 
ture, the effect of temperature on con- 
vervence pressure must be considered. 
While this effect is small in most cases, 
it is difficult to evaluate accurately. 
Also small errors in K values result in 
laree errors in heats of vaporization. 
Calculation of heats of vaporization 
from chart K values would be subject 
to all of the errors of vapor liquid 
equilibrium, which are not known too 
accurately near the critical region, plus 
large computational errors. Thus this 
method of latent heat evaluation is of 
questionable value 
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As far as accuracy of computation 
is concerned, it matters not whether 
enthalpy data are available for mix- 
tures or partials for each component. 
Computer rectification programs can 
be satisfied by either supplying partial 
values for each component or by as- 
signing each component a partial value 
equal to the average for the mixture. 
The net result, which is the mixture 
molal enthalpy, is the same. 


EXPERIMENTAL 

For a test unit, a deethanizer at the 
Seeligson, Texas, natural gasoline plant 
operated by Magnolia Petroleum Com- 
pany was selected. This bubble cap 
fractionator was chosen primarily be- 
cause of the simplicity of the system. 
Methane and pentane-plus compo- 
nents, which would have unduly com- 
plicated performance analysis, had 


been largely removed in preceding 
units. Also the operating pressure of 
453 psig is in the range where greatest 
uncertainty exists on component prop- 
erties. 

The 54 in. diameter column contains 
22 bubble cap trays with 38 4-in. caps 
per tray. Sufficient test points and in- 
strumentation had been provided to 
assure adequate testing of the system 
The locations of test points for deter- 
mining temperatures, pressures and 
compositions are shown schematically 
in Fig. 1. Not shown are orifice flow- 
meters for product vapor and reflux 

Temperatures were measured with 
mercury thermometers which had been 
calibrated at the boiling and ice points 
of water. No heat conducting thermo 
well fluids were used since most of the 
wells are horizontal. However, since all 
test points were well insulated and 





SYMBOLS _ 
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FIG. |. Seeligson deethanizer test points 
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temperatures did not vary significantly 
with time, it is not believed that errors 
resulted from this omission. It should 
be noted that thermowells located at 
the elevations of trays 3, 9, 15, and 19 
are in the downcomers from the trays 
above. Hence temperatures taken at 
these points are actually those of over- 
flows from trays 4, 10, 16, and 20. 

Pressures were taken from Bourdon 
gages indicating pressures at the bottom 
of the tower and in the accumulator. 
The pressure recorder on the residue 
vapor meter gave another pressure 
reading. 

Flow rates of ethane vapor product, 
deethanizer reflux, butane recircula- 
tion and debutanizer feed were deter- 
mined by orifice flow meters. It was 
not possible to measure rates of de- 
ethanizer feed or bottoms product 
streams directly. However, these could 
be calculated from analyses and pro- 
duction rates of plant product streams. 
Production rates over the test period 
were arrived at by multiplying 24-hour 
rates, determined from stock tank gage 
readings, by the ratio of test period 
rate to 24-hour average rate of ethane 
product. The latter was measured di- 
rectly. Unfortunately neither reboiler 
steam rate nor condenser refrigerant 
rate determinations were possible 

Liquid and vapor samples were taken 
by throttling to approximately 10 psig 
and sampling into evacuated, single 
port cylinders. Sampling manifolds 
were made up as shown in Fig. 1. In 
the sampling procedure, the evacuated 
sample cylinder was attached to the 
manifold. Throttling valves were ad- 
justed with the cylinder valve closed 
until a steady bleed rate was estab- 
lished with about 10 psig manifold 
pressure. After thorough purging of 
the sampling manifold, the cylinder 
valve was opened slightly and the 
sample taken over a period of several 
minutes with continuous bleed off. No 
difficulty was encountered in vapor 
sampling. However, since the liquid 
must be completely vaporized for rep- 
resentative sampling, there was a pos- 
sibility of fractionation using this 
technique on liquid sampling. Since the 
total mass of the vapor sample was 
small, the presence of liquid droplets 
in the sample stream would have re- 
sulted, with the technique used, in a 
sample with heavy component compo- 
sitions greater than the stream being 
analyzed. This is probably the largest 
single cause of variation and inaccu- 
racy in liquid composition determina- 
tions. Critical liquid streams such as 
reflux, feed and bottoms product were 
also sampled by water displacement to 
provide check samples. 

Analyses were made at the Mag- 
nolia Natural Gas Laboratory at 
Dallas, Texas, using the mass spectrom- 
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TABLE 1. Temperatures and Compositions of Deethanizer and Plant Product Streams. 


Sample Temp No 
Indentification F samples CO 
Deethanizer feed 160.3 f 0.10 
‘eed * ] 0.10 
Product vapors 71.2 1 0.27 
Reflux 71.1 3 0.18 
Vapor to condenser 89 0 2 0.16 
Bottoms product* 222.0 l 
Tray no. 2 vapor 2 
Tray no. 2 liquid 2 
Tray no. 6 liquid 184.2 | 
Tray no. 12 vapor 164 7 2 0.18 


126 2 2 


) 


Tray no. 18 liquid 
Propane to storage 2 
Isobutane to storage l 
N-Butane to storage 2 


*Liquid sampled by water displacement. 


eter method. Since this method has 
been proved both precise and accurate, 
only single determinations were re- 
quested. Results of analyses are given 
in Table 1. 

Replication of samples made possible 
statistical estimates of the precision of 
composition measurements. Such esti- 
mates were necessary before realistic 
comparisons of computed values with 
experimental data could be made. Since 
there was no evidence of variation of 
precision with composition level (other 
than those compositions of less than 3 
percent) the data were grouped for 
better precision estimates. 

Separate estimates of precision were 
made for liquid and vapor determina- 
tions. The data supported the belief 
that liquid determinations were less 
precise. The standard deviation of the 
liquid determination, based on 25 de- 
grees of freedom, was calculated to be 
0.0146 mole fraction. As was expected 
the vapor composition standard devia- 
tion of 0.00837 mole fraction, based 
on 20 degrees of freedom, is signifi- 
cantly less than that of the liquid 
measurement. These estimates take into 
account column variations with time, 
sampling variations and analytical vari- 
ations. It should be pointed out that 
these estimates are based on the as- 
sumption of random, normal variation 
of individuals about the average values. 

Since the standard deviation of an 


average of n determinations is 1/\/n 


times the individual standard deviation, 
confidence in results is improved 
through replication. Confidence limits 
at the 0.5 probability level (1 chance in 
20 of being wrong) are given in Table 
2 for vapor and liquid averages. 


TABLE 2. Confidence Limits of 
Composition Determinations. 
(95 percent confidence level) 
Confidence Limit, Percent 


No. Samples Vapor Liquid 


l 1.74 3.01 
2 1.23 2.13 
3 - 1.00 1.74 
4 0.87 1.505 


Composition, mole percent 


C, CG: C; i-C, n-C, i-Cs 
63 22.25 31.91 12.74 31.32 0.05 
45 21.78 31.33 12.94 32.40 
64 81.11 11.94 0.04 
ll 71.73 26.83 0.14 0.01 
34 76.19 20.22 0.08 0.01 
2.58 36.92 17.70 42 80 
03 13.62 52.81 10.90 22 64 


7.70 46.39 14.49 31.42 
16.27 43.89 11.80 28.04 
19 4460 35.05 6.26 11.72 
2 30.34 66.12 1.77 1.35 


6.97 92.88 0.14 
0.28 1.12 87.63 10.97 
4.12 95 88 


Although no check on the absolute 
accuracy of the composition determina- 
tions was possible, checks with the 
Seeligson plant “Pod” analyses of 
samples taken by mercury displacement 
were satisfactory. 

Valid performance data is essential 
to a comparative study such as this. 
Consequently replicate measurements 
were made over a four-hour period 
during which no significant variations 
in temperature, pressure or flow rates 
were evident. Sufficient data were taken 
to provide independent determinations 
of several key compositions and flow 
rates. Consistency between the results 
of these independent determinations is 
necessary for validity and constitutes 
evidence of correctness of the perform- 
ance data. 

For a primary material balance, it 
was assumed that accumulator vapor, 
propane product, isobutane product, 
n-butane product and n-butane recircu- 
lation measured rates and compositions 
are correct. From these the rates and 
compositions of deethanizer feed and 
bottoms product may be calculated. 
Table 3 shows the material balance 
with a calculated feed rate at standard 
conditions of 9818 gal per hr. An in- 
dependent material balance about the 
debutanizer, a product stream of which 
is the deethanizer feed, showed a 9984 
gal per hr deethanizer feed rate. This 
balance is not shown. While the two 
independently determined quantities do 
not agree exactly, the difference of 1.7 
percent is not significant. 

Further independent checks on the 
validity of the data are shown in 
Table 4 which gives several independ- 
ently determined compositions. The 
agreement, while not perfect, is suffi- 
ciently good to give confidence in the 
experimental data. 

Boiling point and dew point checks 
at the measured temperatures and com- 
positions were well within the generally 
considered accuracy of K value cor- 
relations used with the exception of 
reboiler vapor. In this case the dew 
point temperature was so far off (30 F) 
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TABLE 3. Deethanizer and Plant Product Rates. 


Rate 
Stream gal/hr CO C 
Propane product 2666.3 
Isobutane product 1364.7 
N-Butane product 659 2 
N-Butane recycle 2725.4 
Deethanizer bottoms*. 7415.6 
Ethane product 2402.2°* 0.595 14.63 
Deethanizer feed* 9817.8 0.595 14.6 
Deethanizer reflux 6498.4 0.861 14.96 


*Calculated from material balance. 
Hypothetical liquid at 60 F. 


and the composition differed so greatly 
from vapor in equilibrium with reboiler 
liquid that these data were discarded. 

For subsequent calculations and 
comparisons, stream rates and com- 
positions given in Table 3 were taken 
as a basis. The consistency of the data 
together with the recognized accuracy 
of methods employed warrants confi- 
dence in these values. It is believed that 
the composition confidence limits given 
in Table 2 are realistic with regard to 
both accuracy and precision. 


Machine Computations 

The IBM 650 computer program for 
fractionator computation requires that 
data be supplied on feed rate, compo- 
sition and condition, product distribu- 
tion (total), number of theoretical 
stages, heat capacities and latent heats 
for each component, feed stage and 
vapor-liquid equilibrium data. Results 
consist of overhead, bottoms and tray 
to tray compositions, flow rates and 
temperatures. For an existing column, 
this program requires an estimation of 
tray efficiency in order to compute 
column performance 

In this study the column perform- 
ance was known and it was desired to 
determine from it the tray efficiency, 
equilibrium data and enthalpy varia- 
tion data. Actually performance char- 
acteristics are dependent upon all of 
these variables and it is not possible to 
completely separate them. In order to 
arrive at conclusions concerning the 
variables under consideration, it was 
necessary to follow trial and error pro- 
cedures to a large extent. It was neces- 
sary to assume numbers of theoretical 
Stages and compute the separation re- 
sulting until agreement with test data 
was obtained with respect to key 
components. Here again a choice of 
enthalpy and equilibria evaluation 
methods was required for each tray 
efficiency series. This can lead only to 
consistency in the three variables in 
which compensating errors are likely. 
Agreement in tray to tray variations 
in composition and temperature should 
indicate accuracy of enthalpy and equi- 
librium data chosen. 
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Is 
178 
197 


494 


tate, lb moles, hr 


( iC, nC, Total 
24 242 S84 0.38 261 46 
0) 1.24 97.12 12 16 10.82 
2.27 52.84 1 
9 40 218.44 227 M4 
54 244 OS 109 17 ORS 44 655.2 
76 26 32 0.09 2) 40) 
x0 270.40 109 26 283 44 R75 ¢ 
26 151 29 0.73 ti 70 


ANALYSIS AND DISCUSSION 
OF RESULTS 

An evaluation of existing correla- 
tions on enthalpy and equilibrium re- 
quired many trial and error calcula- 
tions using both a desk calculator and 
an IBM 650 computer. Computations 
on each of these variables will be dis- 
cussed separately although they are 
necessarily interrelated. 


Equilibrium Ratio and 
Convergence Pressure 

Extensive research in the field of 
hydrocarbon vapor-liquid equilibria 
has resulted in the accumulation of 


much experimental data and several 
reliable 


generally correlations. How- 
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ever, it is recognized that prediction of 
K values at pressures approaching the 
convergence pressure is particularly 
uncertain. Deethanizers commonly op 
erate at such pressures 

Equilibrium values determined from 
NGAA K charts, which use conver 
gence pressure as a composition param 
eter, may vary depending on the 
method used to establish the conver 
gence pressure. The 
Hadden *® and Lenoir and White *' do 
not agree for the mixtures under con 
sideration. Hadden’s method gave con 


correlations of 


vergence pressures 65 to 335 psi higher 
than those determined from the Lenoir 
and White correlation as shown in 
lable 8. These differences result from 
less weight being given by Lenoir and 
White to the lightest component pres 
ent in establishing the characteristics 
of the equivalent light component in 
the hypothetical binary. For conditions 
existing in deethanizer columns, these 
differences can have appreciable affects 
on predicted K values. From Fig. 2 
which shows this affect on ethane and 
isobutane, it that the relative 
volatilities of light to heavy 
with increasing 
Thus Hadden’s 
method 


is seen 
compo 
nents are increased 
convergence pressure 


convergence pressure would 


predict less difficult separations by 


fractionation 


P= 468 PSIA 
NGAA K VALUES 
A a Xe 











iSO- BUTANE 


NOTE: LINES ARE DEG. F /tSOTHERMS 


FIG. 2. Equilibrium ratio vs convergence pressure for lower hydrocarbons 


C-39 





the completely new continuous process 








that removes lowest-grade hydrocarbons, 





Removes normal paraffins from gasoline 

Now any refiner can produce super-quality gasoline—economically! With 
the new continuous process, Molex, you can now accomplish what even 
the most severe reforming cannot do alone: Without interruption of feed 
and product streams, you remove normal paraffins covering the entire 
gasoline boiling range . . . rid your product of grossly inferior materials . . . 
produce the kind of gasoline that motorists want to buy! 


Pertorms ultra-sharp separations— 

achieves 99% product purity 

Molex separations are sharp. Product purity of over 99% is not unusual— 
and extended pilot plant performance proves this superior quality can 
be consistently maintained. Taking out virtually every trace of lowest 
quality components raises the “‘octane ceiling’’ on your gasoline produc- 
tion, substantially increases the octane number of your product. 


Minimizes octane increase requirement— 
keeps customers satisfied 
The refiner using Molex can attain his quality requirements with a cleaner 


More Than Forty Years of Leadership 
in Petroleum Refining Technology 


FOR FURTHER INFORMATION ON REFINING ENGINEER, May, 1959 


ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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purifies and upgrades gasoline 





burning fuel having a minimum concentration of aromatics. Higher octane 
numbers are attained without high percentages of aromatics. Combustion 
deposits are reduced and customer satisfaction increased. 


Lowers concentrations of aromatics, 

decreases sensitivity 

Through use of Molex you attain your octane specifications with lower 
concentrations of aromatics. Without sacrificing yield or giving away 
octane number, you meet exacting sensitivity specifications, produce more 
versatile gasolines which will perform better under a wider range of engine 
and operating requirements. 


Moderate initial and operating costs 

The cost of installing and operating Molex is surprisingly modest—lower, 
for example, than in separation of normal compounds from mixtures 
of pentanes and hexanes. Considering the increased purity of product, 
decreased sensitivity, increased octane, continuous operation and other 
benefits provided by Molex, you will agree that here is a truly unique 
new process! Write for further information. 


Part of facilities used in pilot 
plant stage of developing and 
proving Molex process. 


UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 
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A CALCULATED FROM LiQuin COMPOSITION 
(L & W CONV PR.) 
YA ETHANE | 
Le PROPANE | 
A CALC, FROM EXP LIQUID. COMP: 
“TPHADDEN CONV. PREBSURE) ~~~ 


‘ = 


PRODUCT 


2—~C# 21 


TRAY NO 


FIG. 3. Effect of convergence pressure on calculated vapor composition 


A possible method of checking equ- 
librium data is the tray to tray variation 
in composition in the upper part of the 
column. Here liquid and vapor rates 
are Known and tray to tray composition 
changes may be calculated using each 
of the K value methods. Tray 18 liquid 
composition will afford a check on the 
method. Fig. 3 shows a comparison of 
the two convergence pressure methods 
In this computation a tray efficiency 
of 118 percent was assumed. It will be 
shown later that this efficiency with 
Lenoir and White’s convergence pres 
sure method results in good agreement 
with experimental compositions 
throughout the column. With this tray 
efficiency, near perfect agreement in 
ethane and propane concentrations on 
tray 18 is obtained using Lenoir and 
White's method. Hadden’s conver! 
gence pressure method results in wide 
differences between predicted and ex- 
perimental compositions. While it is 
true that tray 18 agreement with Had 
den’s method could be obtained at a 
much lower tray efficiency, such an 
efficiency would result in serious dis 
agreement further down the column 
When similar calculations were made 
using DePriester * K values, significant 


differences between experimental and 
calculated values were not found 

Boiling and dew point checks 
throughout the system and K value 
checks in the accumulator showed no 
significant superiority among the equi- 
librium prediction methods studied. In 
fact differences in K values found were 
generally not greater than 10 percent 
and in most cases were less than 5 per- 
cent. Differences of this magnitude, 
however, are very significant in terms 
of relative volatilities and tray effici- 
ency calculations 


Tray Efficiency 

Stage efficiency referred to equilib- 
rium between vapor and liquid leaving 
a tray is difficult to determine exactly. 
An estimate of tray efficiency must 
necessarily be based on definite 
methods of predicting equilibria and 
enthalpy values, particularly the for- 
mer. Since average liquid and vapor 
rates do not vary greatly with calcula- 
tion method, the enthalpy method 
should have little effect on tray effici- 
ency. Plate to plate variations in effi- 
ciency are possible but unlikely. 

Tray efficiencies were arrived at by 
assuming an efficiency and calculating 


terminal compositions until checks 
were obtained with experimental data 
on key components. By using Canjar 
and Edmister enthalpy data, Lenoir 
and White convergence pressures and 
a tray efficiency of 118 percent, good 
agreement was obtained between com- 
puted and experimental compositions 
This is shown in Fig. 4. Not only do 
terminal values agree but intertray 
compositions check surprisingly well 
Almost equally good agreement was 
obtained with DePriester K values but 
at a tray efficiency of 77 percent 
NGAA K values at Hadden conver- 
gence pressures indicated a still lower 
stage efficiency but intertray composi- 
tions were not in agreement with per- 
formance data. 

rhe results of these computations do 
not constitute a basis for determining 
the correctness of the values obtained 
Rather they show forcefully the large 
effect small differences in K values have 
on separation stage requirements. 

Concentration gradients 
plates which exist in columns of this 
size tend to make overall efficiencies 
greater than point efficiencies. Conse- 
quently overall efficiencies greater than 
100 percent are not impossible. Vapor 
and liquid composition determinations 
were made on tray 2 of the tower which 
affords one check on stage efficiency. 
Essentially complete equilibrium be- 
tween the two phases was indicated 
when determined by any of the K value 
methods. Since vapor and liquid 
samples were taken at the same side of 
the column, this indicates that the effi- 
ciency of tray 2 is 100 percent plus the 
increase due to concentration gradient 
This evidence gives some confidence in 
the efficiency and equilibrium values 
determined from NGAA K charts with 
Lenoir and White convergence pres- 
sures. 

The fact that good agreement with 
experimental data was obtained with 
two different K value methods but at 
widely differing tray efficiencies em- 
phasizes the importance of consistency 
of tray efficiency and equilibrium 
values in performance calculations. It 
also points up the danger of changing 
equilibrium methods without at the 
same time making tray efficiency cor- 
rections. Thus it appears that from a 
design standpoint, there is a need for 
studies of tray efficiency with K value 
method standardized. 

The results of operating changes on 
existing columns can be predicted with 
confidence using computer methods 
and existing data. This is shown by the 
agreement obtained between calculated 
and experimental values on a system 
operating at a high ratio of pressure to 
convergence pressure. Under these 
conditions uncertainties are much 
greater than at lower pressures. 


across 
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SIMPLE OR 
COMPLEX 


EFCO does it right 


No job is too complicated for Efco’s heat-transfer 
specialists. One reason that Efco does it right is its many 
vears of experience in designing and fabricating heat- 
exchangers for the wide range of temperatures and 
pressures represented by ethylene plants and platinum 
catalyst reforming units. We are recognized specialists in 
handling all grades of carbon, alloy, and stainless steels, 
nickel, aluminum, and special low-temperature materials. 














EFCO’S FOUR POINT PROGRAM PROVIDES: 


service-proved engineering design 

guaranteed job-ratings 

complete fabricating facilities 

technical service before, during and after installation 


ASK OUR GULF COAST CUSTOMERS —THEY KNOW US WEILL 


Write for General Catalog 


EFCO HEAT TRANSFER EQUIPMENT 


Engineers and Fabricators, Inc. 
P. ©. BOX 7395 HOUSTON 8&8, TEXAS 


INFORMATION ON 
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FIG. 4. Deethanizer liquid composition. 


Enthalpy and Column Tray 
Loading 

Enthalpy or heat content variations 
affect vapor and liquid rates in the 
tower, reboiler duty and condenser 
duty. Since data could not be obtained 
on reboiler or condenser heat loads, 
the experimental data sheds little light 
on enthalpy differences. However, 
liquid and vapor rates can be estimated 
from composition changes. Since these 
rates are functions of enthalpy, an in- 
direct check on enthalpy correlations 
is possible. 

Vapor and liquid rates at the bottom 
of the tower may be calculated from 
reboiler vapor and liquid composition, 
tray | liquid composition and bottoms 
product rate. The bottoms product rate 
and composition are known with 
considerable accuracy; reboiler vapor 
composition may be estimated from 
equilibrium calculations and tray | 
liquid composition can be estimated 
by interpolation between tray 2 and 
reboiler composition. Total and com- 
ponent material balances about the 
reboiler given by the following 
equations: 

L, = V, + W 

Lx ViYo 

(V,, 4+ W)x, 

Rearranging 


, , Xw x 
v,=W ( ) 
xX, —Yp 


are 


Wx 


w 


(3a) 


W, V,, and L, are bottoms product, 
reboiler vapor and tray one liquid 
respectively with x and y representing 
vapor and liquid compositions. From 
Equation 3a it is obvious that an in- 
dependent vapor rate estimate can be 


made from a balance of each com- 
ponent. It is also evident that small 
composition errors will result in large 
vapor rate errors. Vapor rate calcula- 
tions were made using Lenoir and 
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White convergence pressure — NGAA 
K values and DePriester K values. Re- 
sults of these calculations are shown 
in Table 5. 

Although no statistical estimate of 
the reliability of these vapor rate values 
was made, it is not reasonable to be- 
lieve that errors in all the quantities 
involved are cumulative. Rather it is 
probable that these random errors are 
partially compensating. A rough esti- 
mate of the reliability of the average 
vapor rate of 1316 moles per hr cal- 
culated is plus or minus 300 moles 
per hr. 

Calculations of reboiler vapor rate 
from column heat balances were made 
using several of the more commonly 
used correlations. The purpose of these 
calculations was to determine agree- 


ment between various methods and 
with the estimate based on experimental 
data. The four correlations used were: 
(a) NGSMA", (b) Canjar-Peterka’‘, 
(c) Peters '® with Maxwell’® for normal 
butane and isobutane components, and 
(d) Edmister-Canjar.® In order to use 
the partial enthalpy data of Edmister 
and Canjar, it was necessary to cross 
plot literature pressure enthalpy data 
to arrive at values for the operating 
pressure of 468 psia. These values were 
then plotted at constant pressure to give 
charts of enthalpy vs temperature with 
lines of constant molal average boiling 
point in both vapor and liquid phases. 
Since these authors gave no data for 
isobutane, a chart was constructed for 
this component in which vapor devia- 
tions from ideal gas and liquid devia- 
tions from saturated pure component 
were taken as the same as those of 
normal butane at equal reduced tem- 
peratures. 

Reboiler vapor and bottom tray 
liquid rates and reboiler heat loads 
calculated by the various methods are 
given in Table 6. Liquid molar rates 
differ by the same amounts as vapor 
rates and are not given. It is seen that 
the vapor rate calculated from Canjar- 
Edmister enthalpy values is 24 per- 
cent greater than that using the Peters 
correlation. Reboiler heat loads cal- 
culated are in better mutual agreement. 

The Edmister-Canjar correlation 
gives a vapor rate which is in best 
agreement with the experimental value 
While this is insufficient proof of ac- 
curacy, this correlation also appears to 
be on a more solid theoretical basis 
than the other methods. Composition, 
of which molal average boiling point is 


TABLE 4. Stream Compositions Measured and Calculated 


Stream 


Deethanizer feed 

Analysis 

Material balance* 
Deethanizer reflux 

Analysis 

Material balance** 0.13 
Deethanizer bottoms 

Analysis 

Material balance* 


oO 1 


0 07 


0.18 


Composition, mole percent 


( 


( 


*Fractionator product rates and compositions assumed correct 
Reflux rate, top vapor analysis and accumulator vapor assumed correct 


TABLE 5. 


Component Xw Yb 
Propane 0.3725 

0.3725 
Isobutane 0.1666 
0.1666 
0.4326 0.3395 
0.4326 a-= 


0.4640 
0.1462 


N-butane 


Calculated from NGAA K values 
*Calculated from DePriester K values 


Reboiler Vapor Rate Calculation. 


0.4637 
0. 1483 


0.3282 
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builds 

the best... 

then 

makes it better 


for tomorrow 


In the oil and gas industries, the Clark nameplate 

on compressors, engines and gas turbines has long been 
recognized as a symbol of outstanding performance and 
progressive design. Clark Bros. Co. has earned this 

long standing reputation by making “precision by the ton” 
the rule for every product... and by continuously pioneering 
in research and development. 


Today, this reputation for producing only the best and being 
first with the newest is vigorously sustained by adhering 
to traditionally uncompromising standards. 


Tomorrow, Clark research and engineering will 
continue to surpass the best of today with new designs 
and improved performance... to set the pace 

of progress for the next 100 years. 


CLARK BROS. 


ring 
Cl 


co. 


COMPRESSORS - ENGINES « GAS TURBINES 
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YOU-A SHOPPER? 


Yes—you must be, in these days of ever-rising costs. A shopper’s 
sense for comparing value received against price is an absolute neces- 
sity in considering catalysts, processes and services today. 

Catalysts, for instance, appear to cost pretty much the same, no 
matter who makes them. But at Houpry, you'll find not only a wide 
choice of catalysts, but help in choosing the one which will make the 
most money for you. You have access to the experience of men who 
developed and who manufacture many catalysts now used in the petro- 
leum industry, and advanced types for chemical processing, as well. 

It’s the same with our processes, and our services. From the breadth 
of our many years of work in developing processes and improving their 
performance in actual use, we can offer you some of the best talent in 
the petrochemical, petroleum refining, and chemical processing fields. 


OUR 
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a parameter, has considerable effect on 
partial enthalpy in both the liquid and 
vapor phases. The correlation of Can- 
jar and Petuka takes into account 
mixture composition and is in fair 
agreement with experimental data. 

Variations in vapor rate throughout 
the column computed using two en- 
thalpy evaluation methods are shown 
in Table 7. It is seen that in both cases 
the maximum rate occurs at the bottom 
tray and the minimum at the feed tray 
Edmister-Canjar enthalpies result in 
much larger variations in rate than do 
Peter's values. Average rates for the 
two are nearly the same, 828 and 816 
moles per hr respectively 

The most important conclusion to 
be drawn from this study concerning 
enthalpy is the urgent need for more 
reliable, precise experimental data. At 
present, sufficient data are not avail- 
able to test the accuracy of existing 
correlations on hydrocarbon enthalpy. 
Until such data are obtained it will be 
impossible to design process equipment 
such as vapor-liquid contactors and 
heat exchangers closely and with con- 
fidence. Stage requirements are prob- 
ably not greatly effected by enthalpy 
changes since average liquid and vapor 
rates do not vary greatly with enthalpy 
variations commonly encountered 
However, maximum liquid and vapor 
rates upon which tower diameter cal- 
culations are based, are sensitive to en- 
thalpy changes. In high-pressure 
columns, particularly, where costs in- 
crease greatly with diameter, large 
savings are possible with accurate siz- 
ing. Savings in heat exchanger invest- 
ment by accurate sizing would be 
tremendous when considered on an 
industry-wide basis. Close design will 
only be possible when accurate 
enthalpy data are available. An in- 
dustry-wide supported research pro- 
gram to secure such data should yield 
tremendous returns on the small in- 
vestment required. 

Until the enthalpy picture is cleared 
up uncertainties in design must be com- 
pensated for by over-design. Where 
applicable, the enthalpy correlations of 
Canjar and Edmister are recommended 
primarily on theoretical grounds. Since 
values were not given for the partial 
enthalpies of components heavier than 
normal butane, the use of these data is 
restricted to light hydrocarbon systems 
For mixtures containing pentanes and 
heavier components, either the corre- 
lation of Canjar and Peterka’ or Lyder- 
son, et al.'* is recommended. It was 
found that these two methods, which 
predict mixture average enthalpies, 
give essentially the same results. The 
use of pure component data, neglecting 
composition effects, is subject to ser- 
ious error and is to be avoided in high 


pressure systems. 


REFINING ENGINEER, May, 1959 





MODERN GASOLINE PLANTS 





TABLE 6. Comparison of Enthalpy Calculation Methods. 


Reboiler heat 
load, Btu ’} 


Reboiler vapor 
rate, moles, hr 


Enthalpy 

Correlation 
NGSMA" 
Canjar-Peterka’ 
Peters'® and Maxwell 
Edmister-Canjar 


Bottom tray liquid 
rate, moles/hr 
1629 
1663 
1574 
1794 


970 
1007 
915 


1134 


4.534,000 
4,783,000 
4,396,000 
4.509.000 


rABLE 7. Computed Vapor Rates and Temperatures. 


moles hr lemperati I 


C-E** 
1134.1 
1053 
4S5 
937.0 
G00 0 
S695 
M446 
825.2 
SOS | 
794.5 
783 

756 

685 

701.5 
718.5 


\ apor rate, 
P-M* 
914 
SUS 


4 


ray no t 
P-M 


ire 


Reboiler Ss 
l S 4 
" , 


Ss‘ 


s 


735 
7 
759 
766 5 
771 
790 
S24 


SS? 5 


‘ 
ri U3 
> « x” 


‘ 


Ho SS 70 


Accumulator 
Lenoir and White convergence pressures, Peters and Maxwell enthalpy values 
Lenoir and White convergence pressures, Canjar-Edmister enthalpy values 
rABLE 8. Boiling Point and Dew Point Checks. 
( ‘onvergence Pr 


Lenoir & 
White 


790 


y 
Lenoir & 
White 


temp. 


I Haddet 


1000 
1000 
1000 


am pie 


Residue vapor 
Reflux liquid 
lop vapor 
Tray 1S liquid 
l'ray 12 vapor 
Tray 6 liquid 
Tray 2 liquid 
ray 2 vapor 
Reboiler liquid 


71 
71 SOU) 
Su 790 


) 10 


64.5 


S15 


825 1000 


7s 780 
740 
740 


725 


6A5 
665 


boU 


M., G 
Progr 
G. B 
Progr., 
G. B 
Chem 


Benedict, B ( 
Chem. Eng 
Benedict, M 
Eng 
Benedict, M 
I Friend, 
(1951) 
Benedict, M., G 
Friend, 


(1951) 


Webb and I 
47, 419 
Webb and 
47, 449, ( 
Webb, L. ¢ 
Eng. Prog 


Acknowledgment 

The author wishes to express his ap- 
preciation to the Magnolia Petroleum 
Company for making this study pos- 
sible and for permission to publish the 
results. Mr. Brunner C. Barnes assisted 
in organizing the project, taking sam- 
ples and data, and making necessary 
arrangements. Messrs. C. A. Freeman, 
J. W. Parish, and C. E. Collins assisted 
in obtaining samples and operating 
data for performance tests. The efforts 
of Mr. George E. Mclver and Natural 
Gas Laboratory personnel in obtaining 
accurate analysis of samples is ac- 
knowledged. Messrs. Will Swerdloff, 
O. C. Baker, and D. P. Penick assisted 
in the evaluation of physical constants 
and calculation procedures. Thanks are 
due Mr. Curtis L. Humphries for his 
advice and on computer 
problems 


i. € 

1951) 

Rubi 
1 


. Ru 
Chem 

n 
r 


B 


Chem 


Webb, 
Eng 


L. ¢ 
Prog 


Rub 


ii, 


n 
hi 


Canjar, L. N 

Eng. Progr., Sym. Series 49 

Canjar, L. N., and V. J 
343 (1956) 


Chem 


and W. C. Edmister, Ci 
P73.91 
Pet 


73-91, ) 
erka 

Journal 
DePr 


Series 


leste Eng. Pros 
49, 7, 1 
Hadden, Stuart 

Series 49, 7,53 ( 3) 

Hougen, O. A. and K. M. Watson 
eal Process Principles Thermodynan 
John Wiley and Sons 7 

Leno M 


r 


r, C 
l 195 
Se 
195 


Chem. Eng. Progr 


Che 


ir, d 
Refiner 37 
Lyderson 
Hougen, 

W isc 


- 
m 
Eng 


and © 
ty 


N 


A. Greenkorn 
Eng. Dept. Uni 
Expt. Sta. Report 


A 
Che t 
onsin 
1955) 
Ma 

bons,” 


xwell B., “Data Book on Hydr 
D. Van Nostrand (1950) 
Natural Gasoline Supply Men As 
F ; 


ngineering Data Book" Seventh Edi 
57) 


Nelson, J 
Eng. Progr 
Peters, H 
(1949) 
Popadopoulos 
Friend, Chem 
7, 119 (1953) 
Sage, B. H. and W. N 
Chem. 32, 992 (1940) 
Socony Mobil Oil 
Data Book.” 


M. and D. E. He 
Sym. Series 49, 


(1 
Petroleum § 


assistance 
_ o 


Progr 


Pigford 


Sym. Se 


i 


A 
Eng 


Lacey, Ind 


References 


1. Benedict, M., G 
J. Chem. Phya 


B c 


8 


Webb and I 
34, (1940) 


Rubin, 19 or Techr 


mpany 


REFINING ENGINEER, May, 1959 


Ru 


VIChE 


5 


ee ‘7 
- 


loomb, Che 
; 


Eng 


“give 
me 


ONE 


good reason’ 


3 


That’s what the man said, 
“Give me one good reason for 
buying a Platinum Reforming 
Catalyst from you. One 
brand’s pretty much like an- 
other.”” And so it would seem 
on the surface. We could argue 
with conviction that Houdry 
3-G often produces very high 
octane reformates at a lower 
cost and that the rate of cata- 
lyst deactivation between re- 
generations is very low. But 
even if Houdry 3-G were ex- 
actly like all others, there is 
one important reason why 
Houdry should be your source 
of supply: 

To our people catalysis is a 
way of life. We not only de- 
velop and make catalysts but 
we understand how they work 
from engineering to operation. 
If you want a Platinum Re- 
forming Catalyst with a ped- 
igree as long as your arm, pick 
up your phone and call us. 
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Control Systems for the... 


Practical Automation of 


Existing Fractionators 


To keep in step with high product values and demands 


H. R. Harris 
Phillips Petroleum Company 
Odessa, Texas 


FRACTIONATORS in natural gaso- 
line plants offer the last opportunity to 
control recovery efficiency and quality 
of natural gas liquid products. New 
methods and equipment of automation 
can improve operation of these frac- 
tionators. Since usual fractionation in 
gasoline plants includes stabilization to 
remove ethane and manufacture pro- 
pane and butane, only these separa- 
tions will be considered. 

Several factors make fractionator 
improvements very attractive. First, 
demand and stronger prices for LPG 
will pay out facilities that appreciably 
raise recovery. Second, with the in- 
crease in special service pipelines to 
handle only natural gas liquids, prod- 
uct specifications become more impor- 
tant. 

Today, product values and demands 

Adapted from a paper presented by the author 
to the Permian Basin meeting of the Natura! 
Gasoline Association of America, at Midland 


Permission of the NGAA to publish this paper 
is gratefully acknowledged. 


are making good control of deethaniz- 
ing and LPG separations more essen- 
tial. Automation methods can be used 
to improve fractionation in natural 
gasoline plants. 


Cascading Controls 

Fractionator design has already in- 
cluded control methods that were ap- 
plicable. New units often have such 
features specified. However, existing 
equipment can incorporate them when 
the demand for more exact control 
justifies. 

Control instruments may be cascaded 
—that is, the output signal from one 
instrument will reset or override the 
controller in another system. An ex- 
ample of cascading is found in Fig. 1. 
The withdrawal of kettle product is re- 
gulated by the liquid level controller, 
which resets a flow recorder-controller 
on the stream. Abrupt changes in flow 
are avoided so that accurate measure- 
ment is possible. Another example is 
shown in Fig. 2. The flow of steam to 
the reboiler is controlled primarily by 
the temperature recorder-controller to 
maintain a desired tray temperature. 
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FIG. |. Fractionator controlled by stream analyzer. 
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In addition, the reflux accumulator li- 
quid level controller can reset the above 
controller in order to keep the level in 
that vessel within necessary limits. This 
will reduce the attention required from 
the operating personnel. 


Transmitters 

Transmitters to send a pneumatic 
signal to the recorder are sometimes 
preferred over direct-connected sys- 
tems. Condition which make them de- 
sirable are: 

1. Central control panels with 
increased transmission distances, 
Desire to keep hydrocarbon 
materials out of control room 
piping, 

Streams which may freeze or 
plug off in long lead lines, 
Faster, more sensitive response 
than tube systems of direct-con- 
nected temperature and pressure 
recorders, 

A selected, narrow range may be 
transmitted, giving more accu- 
racy and sensitivity in recorder- 
controller. 


Stream Analyzers 

Some newer advances in automation 
can be adapted to fractionator control. 
Two coming into use are continuous 
stream analyzers and computing mach- 
ines. While prior applications of such 
methods have generally been limited to 
more precise separations in refining 
units, some gasoline plants are begin- 
ning to use them. 

Stream analyzers may measure some 
physical property or may actually de- 
termine the amount of one or more 
hydrocarbons in the stream. Vapor 
pressure is a common specification of 
natural gasoline and many plants con- 
trol their fractionators to meet a certain 
vapor pressure requirement. An instru- 
ment is available to measure the vapor 
pressure of flowing natural gasoline 
streams. 

Instruments are being used which 
determine the composition of natural 
gasoline streams by infra-red or by 
chromatographic analysis. These meth- 
ods work especially well when the 
stream under analysis is made up of 
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FIG. 2. Computer system to control reflux to deethanizer. 


LPG components. The relatively small 
number of components makes the de- 
sired analysis easy with little of the in- 
terference that occurs with higher-boil- 
ing hydrocarbons. 

Since chromatography has grown so 
rapidly as an analysis technique, ap- 
plications of these instruments to frac- 
tionators will be considered. The first 
step usually is to install the instrument 
to record only. This monitoring ser- 
vice may give enough information to 
aid the operator in improving control, 
and can also reduce the number of con- 
trol tests 

A chromatographic analyzer was re- 
cently installed on a natural gasoline 
deethanizer in West Texas to analyze 
the kettle product stream. Observation 
showed the ethane content to vary 
widely. This was surprising since it had 


been possible to select conditions which 
would give monthly composite samples 
with the desired ethane content. With 
the record of the analyzer, the operators 
are able to adjust the fractionator condi- 
tions to give much steadier control of 
the ethane content. 

The final step in the application of 
stream analyzers is to place the instru- 
ment directly in the control system of 
the fractionator. A chromatographic 
analyzer has been used to control a 
natural gasoline debutanizer. To utilize 
the results of the intermittent analyses 
from the analyzer, a special peak read- 
er was developed to provide a contin- 
uous signal for the control system.? A 
schematic diagram of the fractionator 
control system is shown in Fig. 1. The 





Fourroux, M. M., “Monitoring and Control 
with Automatic Chromatographic Analyzers,” 


Oil and Gaa Journal, April 21, 1958 


separation is adjusted by changing tne 
steam input to the reboiler. The se- 
lected temperature of the control tray 
is maintained by having the tempera- 
ture recorder-controller reset the steam 
flow recorder-controller. The analyzer 
receives a sample from the upper sec- 
tion of the tower and determines the 
amount of isopentane. The signal from 
the analyzer readjusts the selected con- 
trol tray temperature. The cost of the 
analyzer and recorder with its sample 
system is $7000 to $9000. 


Computer for Reflux Control 
Machine computing devices are often 
considered for complex operations 
Computing principles can also be used 
in simple forms to aid in natural gaso- 
line fractionators. An application has 
been developed to successfully maintain 
a constant internal reflux by compen- 
sating for the extra condensation that 
occurs from sudden cooling of the re- 
flux liquid. The computing step is to 
use changes in the difference in the 
temperatures of the tower overhead 
vapors and the reflux liquid to calculate 
the correct amount of external reflux 
to be returned to the tower. A system 
designed for a deethanizer installation 
is shown in Fig. 2. Thermocouples are 
used to produce a temperature differen- 
tial which is converted to a pneumatic 
signal. This output enters the computer 
which produces a signal to reset the re- 
flux flow recorder-controller, The com- 
puter is made up of pneumatic com- 
ponents which are available from an in- 
strument manufacturer. The cost of the 
computing system is approximately 
$1500. Applications of this system to 
several fractionation separations have 
given more stable operation as reflected 
by steadier reboiler heat inputs and 


product rates. *** 


Technical Writing =Trial or Tool? 


John L. Kent 

Advertising and Public Relations Manager 
Datex Corporation 

Monrovia, California 


Engineers faced with the necessity of 
writing a technical paper or article 
usually encounter obstacles, not from 
the subject matter concerned, but with 
mechanics of translating ideas into a 
concise written presentation. 

At this point, the engineer could 
borrow from another technician, the 
professional writer, with the goal of 
producing a technical article which is 
; Adapted from a paper presented by the author 
to the 1959 Institute of Radio Engineers Na- 
tional Convention 

Reprints of Mr. Kent's “How to Write Better 
Technical Articles,"’ from the March, 1957, THE 


PETROLEUM ENGINEER, are available upon 
request. 
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well-knit, taut and readable. Profes- 
sional engineers should not be satisfied 
with presenting their work amateur- 
ishly. 

The greatest writing hazard to the 
non-professional writer is the start. 
Most engineers dread the prospect of 
producing an article or report because 
they are unfamiliar with writing tech- 
niques, and feel inadequate. Or, criti- 
cism of previously written articles may 
have left unhappy memories. 

Once mentally committed to produc- 
ing an article, the engineer may lose his 
idea by postponing too long the actual 
writing. Professional writers advise put- 
ting down prospective outlines and 
thoughts on paper at the outset. Then, 


a delay in writing the article can be 
desirable, giving thoughts time to jell. 
Trial and error will show the indi- 
vidual the approach to make writing 
easier for himself. A writer's straining 
over his work will exhaust him, but will 
not necessarily improve his article. 

Most important is the engineer’s atti- 
tude toward his subject. If he’s not 
sold, he can’t expect to sell the reader. 
Material produced by a bored writer 
will be boring. 

On the other hand, an enthusiastic 
approach will aid the engineer in his 
writing, help him derive greater satis- 
faction, and insure that the reader will 
regard time invested in reading the re- 
sult as well spent. 
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5. One-Piece Oil Pump Eliminates Gears, Motor 
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7. Shaft Seal Replaceable Without Removing Gas 

8. Prerotation Vanes Give Accurate Capacity Control 
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Built to serve and serve well... that’s why such 
leaders in the petrochemical field as Wyandotte 
Chemicals Corporation, have specified YORK 
Centrifugal Compressors to fill their compres- 
sion and refrigeration needs. 


York Turbomaster Compressors were chosen 
because they are precision engineered to stand 
up under conditions of continuous operation 
...24 hours a day, seven days a week. And their 
rugged efficiency keeps production costs down, 
output up. 

So look inside York Multi-Stage Turho- 
master Compressors and see why they are 
ideally suited for use in catalytic cracking, gas 
compression, lean oil cooling, dewaxing, and 
for low temperature applications. 
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DISTILLATION ... 


in View of 


Modern Developments 


a series on recent developments in 


distillation and absorbtion techniques 


PART |: Phase Equilibria and Thermodynamic Concepts 
CHAPTER 1A — Phase Equilibria 
... Binary Systems 


Kenneth F. Gordon and James A. Davies 
The Texas Company 
New York City 


University of Michigan 
Ann Arbor, Michigan 


PHASE EQUILIBRIA 

AS IS OFTEN THE CASE in many areas of chemical 
engineering, the main tools of a distillation and absorption 
column designer are the heat and mass balances plus the 
equilibrium relationships. The mass balances are normally 
straight forward in principle though tedious in practice. 
Minor components for which equilibrium relationships are 
not established may often be readily handled in design 
calculations, for usually they tend to go out almost com- 
pletely in the overhead or bottom stream. Exceptions are 
sometimes encountered which include impurities that may 
not be chemically identified. 

Acceptable heat balances seldom cause trouble in their 
estimation. These are clearly covered in a number of well 
known texts.?»2;* * The heat or enthalpy of mixing in hydro- 
carbon systems is usually small compared to the latent heat 
and may be neglected for the purpose of heat balances. 
Generalized corrections for the effect of pressure on the 
enthalpy of liquid and gases are available.* Only in a rela- 
tively few systems are the complete enthalpy data available 
for mixtures of two or more components. The estimation of 
the equilibrium relationship is much more trying. Often 
data are lacking for systems that include non-hydrocarbons 
such as may be found in gas fields. A number of thermo- 
dynamic concepts are valuable and will be reviewed in this 
series. 

To understand fractionation properly a clear comprehen- 
sion of binary and ternary phase diagrams must be had. This 
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FIG. |. Distribution of C components in P phases. 
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is especially true where abnormalities exist such as 
azeotropism 


PHASE RULE 

This famous law of J. Willard Gibbs provides the basis for 
the understanding of equilibrium relationships between 
phases. The derivation is straight forward and worth 
following. 

Consider a system of C components and P phases, solid, 
liquid and gas, in equilibrium as shown in Fig. 1. To define 
a single phase at a given total pressure and temperature, it 
is only necessary to specify C — 1 concentrations or mole 
fractions, the concentration of the non-specified component 
being obtained by difference. To completely define the P 
phases, it is necessary to have relationships for P(C — 1) 
variables and define two intensive variables, usually tem- 
perature and pressure. That is, the number of variables, 
N,, is P(C — 1) + 2. For each component there must exist 
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FIG. 2. Ponchon diagram 


P — 1 equilibrium relationships between the P phases yield- 
ing for the number of constraining equations, N., equal to 
C(P—1) for C components. The number of independent 
variables, N, or F, which can arbitrarily be set by the de- 
signer is given by 


N= N, —N, 
P(C—1) +2—C(P—1) =C+2-P 
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NOMENCLATURE 


C Number of components 

c Concentration 

F Degrees of freedom in phase rule 
P Number of phases 
N. Number of constraining equations 
N, Number of independent variables 
N, Number of variables 

T Temperature 

V Volume 

x Mole fraction liquid phase 

y Mole fraction vapor phase 


Subscripts 
A, B Component 














0.9 
0.8 
07 ‘. 

0.6 Ps 
~0.5 
0.4 
03 | 
0.2 
| 

| 





0.1 














4 0! O2 03 04 05 06 O7 08 09 - 


B 0.1 020304050607 0809 


TEMPERATURE x 


FIG. 4. T—x diagram from Fig. 3. 
tion binary. 


or in more familiar notation 
P+F-—-C+2 


Reference to this rule will be made to aid in an under- 
standing of complex situations. 


BINARY EQUILIBRIA 

There are two usual ways of graphically showing binary 
phase equilibria. Both are plotted at a given pressure. The 
more common is the T — x diagram with the temperature, 
I, plotted as the ordinate and the mole percent or mole 
fraction, x, plotted as the abscissa as in Fig. 4. The upper line 
on this plot represents the composition of the gas phase at 
equilibrium with the liquid phase and is called the dew- 
point line. The lower line is the corresponding line for the 
liquid phase at equilibrium with the vapor phase and is 
called the bubble-point line. The coexisting phases are 
shown along a horizontal line at given temperature. 

The other common method of plotting binary equili- 
brium is the y—x diagram shown in Fig. 6. The vapor 
composition, y, mass or mole fraction, in equilibrium with 
the liquid composition, x, is plotted as the ordinate and x, 
mass or mole fraction, is plotted as the abscissa. This dia- 
gram is used in graphically solving binary fractionation 
problems by the McCabe-Thiele method. A modification is 
used in several shortcut methods for multicomponent frac- 
tionation. 

Another method of plotting that is sometimes used is the 
heat balance diagram used in the Ponchon or Ponchon- 
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FIG. 5. P—T diagram for constant composi- 


FIG. 6. y—x diagram from Fig. 4 


Savarit method for binary fractionation.‘;® The ordinate 
is the molal enthalpy and the abscissa is the mole fraction. 
The upper curve is the dew-point and the lower curve is 
the bubble-point line. The coexisting compositions must be 
shown by tie-lines connecting a particular dew-point com- 
position with the bubble-point composition in equilibrium 
with it. A typical Ponchon diagram is shown in Fig. 2. 

A complete representation for a binary system is given 
by a pressure-temperature-composition three dimensional 
diagram shown on Fig. 3. This figure shows only the vapor- 
liquid portion of the equilibrium diagram from above the 
triple points to the critical curve. The system shown is typi- 
cal for hydrocarbons with the more volatile component, A, 
having a critical point at a higher pressure and a lower 
temperature than the critical point for the less volatile com- 
ponent. This diagram does not show the maximum critical 
pressure that usually exists in hydrocarbon systems. Cor- 
responding T —x and y — x diagrams are shown on Fig. 4 
and 6 respectively. 

It may be noted from these curves that at low pressures 
the vapor-liquid curves are farther apart indicating easier 
fractionation. With increasing pressure the curves become 
closer and the fractionation becomes more difficult. 


Critical Phenomena 

Fig. 3 shows a common type of critical curve. However, 
the more volatile component may have both a higher critical 
temperature and pressure than the less volatile component 
or there may be some other combination. These will give 
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Distillation 


somewhat different curves than shown on Fig. 4, but they 
can be easily developed. 

Unlike a pure substance where the maximum tempera- 
ture, maximum pressure and critical occur together, a 
binary may have these at three distinct locations. Here the 
critical is defined as that point where the liquid and vapor 
phases are of identical composition and properties. The 
general case for a binary is shown in Fig. 5 where A is the 
point of maximum pressure, B the maximum temperature, 
and C the critical point which may lie on either side of 
A and B. Each composition of a binary will have a distinct 
critical. The locus of the critical points yields the critical 
locus or critical curve. 

Systems with critical curves having a maximum pres- 
sure Or maximum temperature or both are frequently en- 
countered. To show this, a pressure-temperature diagram 
with constant composition curves is given in Fig. 7. For a 
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James A. Davies 


Professor Gordon 


James A. Davies was born in 1914 at Salt Lake, Utah, 
attending grade schools there, in England, and in Santa 
Monica, California. He received his higher education at 
California Institute of Technology, obtaining a BS in 1935 
and an MS in chemical engineering in 1936. 

He has worked with Superior Oil Company as a rousta- 
bout and then with The Texas Company in New York with 
the refining department's engineering group where he has 
heen since 1936. At present, he supervises the process design 
of refining and petrochemical units as chief design engineer 

During the war he was a member of a subcommittee 
under Technical Advisory Committee that collected and 
reviewed operating and mechanical details of distillation 
systems in the petroleum industry with the aim of obtaining 
maximum throughputs. The committee's reports were widely 
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distributed. More recently he is the chairman of the Distilla 
tion Subcommittee of the Research Committee of the 
AIChE, whose function is to follow the Institute's research 
program on bubble tray efficiency and to write the Design 
Manual for Prediction of Bubble Tray Efficiencies recently 
published by the Institute. He has also written a number of 
other articles on distillation and bubble tray design. 

A member of the AIChE, ACS, ASME, TBP, Davies is a 
professional engineer of New York State. He lives in Scars- 
dale, New York. 

Professor Gordon received his education at McGill Uni 
versity (BS English) and Massachusetts Institute of Tech 
nology where he obtained his doctorate in chemical engi 
neering under T. K. Sherwood in 1952. As well as teaching 
at MIT and the University of California, Berkeley, he has 
been laboratory supervisor, chemical sections, Central Re 
search, Food Machinery and Chemical Corporation 

In his present position, assistant professor of chemical 
engineering, University of Michigan, he teaches under- 
graduate and graduate courses in rate operations, thermo 
dynamics, and mass transfer, as well as directing research in 
these areas. Since his arrival in Ann Arbor in 1955 he has 
heen associated with the first AIChE research program, Tray 
Efficiencies in Distillation Columns, contributing to the 
AIChE Bubble Tray Design Manual. 

He is a member of the AIChE, ACS, AAAS, Sigma Xi 
and Alpha Chi Sigma and a registered professional engineer 
in the State of Michigan. Complementing his teaching devel 
opments and research activities, he has been a technical con- 
sultant since 1952. 
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FIG. 11. T—x diagram homogeneous azeotrope. 


CONSTANT PRESSURE 


AZEOTROPE 





TEMPERATURE 


ZONE OF TWO LIQUID PHASES 











01 020304050607 0809 
o 


A a 


FIG. 12. T—x diagram heterogeneus azeotrope 


CONSTANT PRESSURE 


FIGURE |} 


TWO LIQUID 
PHASES 





"SFIGURE 12 
FIGURE 10 





| 


4 


3 0.2 03 04 05 06 O7 08 09 
x 


FIG. 13. y—x diagram for azeotropes. 
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FIG. 14. Correlation for azeotropes. 


constant composition the upper portion of the curve is the 
dew-point line while the lower is the bubble-point line. This 
is a similar system to that shown on Fig. 3 but with both 
maximum pressure and maximum temperature points on 
the critical curve. This figure illustrates where the critical 
point lies on the P-T diagram for a given mixture. Also 
critical curves with minimum pressure and temperature 
points are known. These are frequently associated with the 
presence of azeotropes. 

Fig. 4 shows that the critical point is at the highest tem- 
perature on the T-x diagram for the type of curve shown. 

Fig. 8 is a T-x diagram for a different type of curve 
where the critical point is at the lowest temperature. This 
is the type that occurs, for instance, when the more volatile 
component has the lower critical temperature and pressure. 

Fig. 9 shows the constant pressure curves on a T-x dia- 
gram from Fig. 7. For pressures at and above the critical 
pressure for component A, there are two critical points 
for any single pressure, one at the maximum temperature, 
the other at the minimum temperature. 


Azeotropism 

When the deviations from perfect solutions are great 
enough, the total pressure curve for the system at a given 
temperature may contain a maximum or minimum point 
If it is a maximum point, the deviations are said to be 
positive, and if a minimum point occurs, they are negative 
deviations. Systems with positive deviations have minimum 
boiling points and ones with negative deviations have maxi- 
mum boiling points. The former are much more common 
than the latter. Also when two liquid phases of a binary 
exist, in accordance with the Phase Rule, a univariant point 
occurs and a minimum boiling point is present. The case 
where the azeotrope occurs when two liquid phases exist 
is called a heterogeneous azeotrope. When only a single 
liquid phase is present, the azeotrope is called homogene- 
ous. A few systems exhibit a minimum boiling point azeo- 
trope outside of the limits of insolubility as illustrated in 
Fig. 10. In this case the phase rule invariant point at a 
fixed pressure is not at the azeotrope temperature, but 
at T;. 

Fig. 11 and 12 show typical homogeneous and hetero- 
geneous azeotropes plotted on T-x diagrams. Fig. 13 shows 
these systems on a y-X diagram. 

A convenient method of predicting homogeneous azeo- 
tropes is given by Fig. 14°. This diagram gives the azeo- 
trope composition and temperature of a homologous series 
of compounds with component A. The normal boiling 
points are given along the ordinate at zero A and tie-lines 
are drawn connecting the normal boiling point with the 
azeotrope point. As may be seen, these tie-lines are nearly 
parallel and azeotrope points fall on a smooth curve. It 
will be noted that compounds boiling much above and below 
component A will form no azeotrope. In predicting an azeo- 
trope, the known azeotropes for similar compounds are 
plotted and the tie-lines and azeotrope curve drawn. The 
boiling point for the compound in question is plotted and 
a tie-line drawn in by estimation, similarly to the adjacent 
tie-line, and the point where the line intersects the azeotrope 
curve will give an estimate of the composition and tempera- 
ture of the desired azeotrope. 
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New controls and services meet increasingly 
critical requirements in heat-transfer units 


As steam cycles in turbines become more 
complex—and operating temperatures 
and pressures rise—the job of the heat- 
transfer equipment becomes increasingly 
critical. Nuclear energy plants place tre- 
mendous emphasis on continuity of 
service for even conventional compo- 
nents like condensers. And in many pro- 
cessing plants the cost of shutdowns may 
range from exorbitant to disastrous. 
Assurance that tubes will meet service 
requirements becomes increasingly im- 
portant. And The American Brass Com- 
pany has augmented its normal quality 
controls with tests and services to help 
makers of heat transfer equipment pre- 
vent possible trouble before it starts. 


Electronic inspection. All tubes are in- 
spected visually one at a time, both 
internally and externally. However, 


All U-bend tubes are tested hydrostatically at 
ASME Code pressures—or higher, if necessary. 
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When required, tubes are inspected by eddy- 
current equipment, located at the tube straightener. 


where greater assurance is required, the 
tubes—in straight lengths up to 100’ 
can be inspected electronically by eddy- 
current equipment. 

Hydrostatic testing. As most U-bend 
tubes are used in applications involving 
high temperatures and pressures, all of 
these tubes are tested hydrostatically 
after bending—at ASME Code pres- 
sures. They can, however, be tested at 
higher pressures, up to 6000 psi, if the 
tube size is such that it will withstand 
the pressure. 


Relieving stresses. Al] U-bend tubes, 
other than copper, are annealed at the 
bend area after bending, to eliminate the 
hazard of stress-corrosion cracking 
which might occur in service due to 
stresses that may exist as a result of 
the bending. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


All tubes are inspected visually one at a time, 
both externally and internally. 


Duplex tubes are widely used in chemical 
plants and petroleum refineries to meet 
diverse combinations of corrosive action 
and/or pressure and temperature. Re- 
cently designers have selected them for 
use in air-removal sections of electric- 
power-plant condensers where corrosion 
is very severe. 


Broadest service. In helping manufac- 
turers and users of heat-transfer equip- 
ment meet day-to-day problems, The 
American Brass Company has a broad 
background in the latest developments 
in heat-transfer equipment’s expanding 
role. And with new mill equipment now 
in place, it offers the broadest service 
available in tubes for heat-transfer 
equipment. For technical assistance in 
special problems, write: The American 
Brass Company, Waterbury 20, Conn 
In Canada: Anaconda American Bras 
Ltd., New Toronto, Ont. : 


AnaconnA 


TUBES AND PLATES FOR 
CONDENSERS and HEAT EXCHANGERS 
Made by 
THE AMERICAN BRASS COMPANY 
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The conclusion of a series 
on economics, design, 
equipment and operations 


Part 10: Design, Operating, and Purchasing Aids 


Dave Vondy 


Constructive Engineering Company, New Orleans, Louisiana 


lO FACILITATE DESIGN AND OPERATION, it is prac- 
tical to reduce available information to a readily usable 
form. The time and effort required to summarize data 
should be justified to reduce the work necessary to solve 
problems which frequently recur. Just as an automatic 
calculator can be justified for process or cost estimating 
calculations to reduce errors as well as to increase efficiency, 
design aids reduce errors. 


Design Aids 

The more important design aids include condensed data, 
approximations to facilitate preliminary work and to rough 
check calculations, and outlined methods and check lists 

A plot of equilibrium constants vs boiling point is a con- 
tinuous line for one condition as illustrated in Fig. 55. Extra- 
polation to obtain the value for a heavy end component is 
one of the most reliable methods, but the true average 








vy whoo oF 


+ o44 
+ 





» wb unes 


‘ ~s ae | 44 
{EQUILIBRIUM CONSTANT) IK. 


ae 


b.2ghege 


















































++ 





$44 - tH + 





+ >a ++ 
conn ae ed as} 








8 $383 8s 








MODERN 
GASOLINE 
PLANTS 


boiling point should be used, which is less than the volumet- 
ric average boiling point. Also, an erroneous value for an 
individual component can be detected and corrected if a 
quick plot is made for any particular set of data. When 
comparative calculations are made involving a final stage 
of atmospheric pressure storage, it is very important that 
only one set of phase equilibrium data be used for the final 
stage regardless of how individual feed compositions are 
obtained. 

Typical tower capacities are illustrated in Fig. 56 and 
57. Typical major company economic optimum pipe diam- 
eters for short lines are illustrated in Fig. 58 and 59; since 
installed cost of lines in a plant is higher than that of a 
pipeline, optimum line size is generally slightly smaller 
than for short pipelines 

Although in many situations structural design should be 
based on elastic analysis, consideration of the ultimate fail- 
ure mode of a structural member is often desirable. Perhaps 
the most important gain from an ultimate approach is 
understanding of structural failure; design generally will 
be improved if the designer has a better understanding of 
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READY TO GO ... these heat exchangers are but a small sample 


of the many that continuously come off the assembly line, in 


various shapes and sizes, for petroleum refineries and 
chemical plants, at M. W. Kellogg’s Jersey City shops. 
For promptness in service plus the optimum in 

design, engineering, fabrication, and cost, call Kellogg’s 
Fabricated Products Sales Division. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 


4 SUBSIDIARY OF PULLMAN INCORPORATED 
The Canadian Kellogg Company Il ited, 7 nio e Kellogg intern nal Corp., London « Kellogg Pan American Corp., New York 


Soctete Kellogg, Paris « Companhia Kellogg Brastietra, Rio de Janetro « Companta Kellogg de Veneruela, Caracas 
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TABLE 1. General Check List. 


Accessibility 

Buildirgs 

Burn Pits 

Chemicals 

Clean-Up 
Construction Schedule 
Consulting 

Contracts 

Controls and Instruments 
Cooling Facilities 
Corrosion Resistance 
Dismantling 

Drainage 

Economic Factors 
Electric (Service) 
Engineering, Drawings 
Equipment Rental 
Expansion of Capacity 
Fence 

Fire Protection 
Fluctuation 
Foundations 

Freight and Haul 

Fuel 

Grading, Surfacing, Roads 
Guarantee 

Heating 

Housing 

Insulation 

Insurance Requirements 
Interference 

Labor (Economy) 
Landscaping 

Layout Factors 
Lighting 

Loading Facilities 
Maintenance Ease 
Operation 

Overhead 
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Ownership 

Painting 

Piping 

Pitch of Lines and Floors 

Plumbing 

Power (Economy) 

Process Equipment 

Process Scheme 

Profit 

Railroad Spur 

Regulations 

Rent 

Right of Way and Damages 

Royalty 

Safety 

Salvage (Available Equipment 
and Future) 

Site 

Standards, Codes 

Sturage 

Structural 

Supervision and Clerical 

Survey 

Taxes 

Telephone and Radio 

Temperature Variation 

lemporary Construction 

Testing 

Thermal Expansion 

Tie-In to Existing Facilities 

l'ransportation 

Unions (Labor) 

Unknowns (Bugs) 

Utilities 

Waste Disposal Facilities 

Water Supply and Treatment 

Weather Factors 

Zoning, Area Breakdown 


(GAS RATE, MMACFD. 
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the nature of a problem. Development of the failure mode 
in a simple vertical member of a support, such as might 
be used for a tank, pressure vessel, or other equipment is 
illustrated in Fig. 60. The first diagram shows a simple 
pinned end member, with failure occuring at one of two 
possible points of maximum stress due to bending moment 
With the bottom of the vertical member restrained as shown 
in the second diagram, a structural failure does not occur 
when the moment at the critical section reaches maximum 
capacity. Additional moment imposed is carried through 
this point to a location where there is additional capacity, 
although significant deflection may occur due to the free 
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1958 TOWER TESTS 


Marley’s 3rd Annual Report to Industry 


The day of “hazard buying” of cooling towers is past. To sub- 
stantiate this, Marley encourages purchasers to TEST YOUR 
TOWER and each year publishes the results of these tests. This 
list of tests is not selected or edited—it is a consecutive record 
of ALL tests of Marley Cross-Flow towers during 1958. Seven- 
teen tests were conducted according to accepted test code pro- 
cedure—more than reported by all other manufacturers combined. 





SPECIFIED CONDITIONS TEST RESULTS 


TYPE OF SERVICE Gallons Hot Cold | Wet Degrees 


NO. AND LOCATION Per Water Water | Bulb Cold Water Percent 
Minute Temp. Temp. | Temp. Temp. Capacity 


1* _ Petroleum Refinery—North Central 5,200 | 120° | 84° | 74° _+044° | +35% 











- 2* Chemical Process—Mountain States | 7,000 ; 90° 75° | 65° |__+0.65" | +7.2% | 











|_3* Power Plant—West Coast /31,500 | 1094° | 91° ‘| +40.35° +2.6% 





en — 
4+ Petroleum Refinery—Gulf Coast 28,000 | 113° | 825° | +0.37° +2.9% 





5+ __ Petroleum Refinery—Gulf Coast | | 16,000 112° — 825° : _+9.6% 


6 Power Plant—Mid-Central _ | 14,750 | 102° | ak 43.1% 
25,000 | 120° | | 82.5° | —030° —2.0% 














| 7000 | 96° | 88 | —0.05° —0.5% 
9,300 a ' 74° | +4040° | +3.0%| 


Power Plant—Mid-Central _ ‘| 9,500 86° | 7 _+0.10° | +0. 8% | 
Power Plant—Mid-Central _—‘| 16,000 | 102.2° | +030° | +20% 

_12 Petroleum Refinery—Mid- Central 23, 250 6.5° B. P +-1.60° +12.6% 
[13 Power Plant—Mid-Central ae | - | ga | 74° | +4030° | +3.1%| 

















| 144 Petroleum Refinery—Gulf_ Coast _| 45,000 — J 82. —0.54° —5.2% 


1s ___ Petroleum Refinery—Gulf ‘Coast _| 6,000 | 115° : = ; +-0.30° +-3.6% 
16 Air Conditioning—Mid-Central _ | 4,200 a | 78° +0.30° +3.5% 


|17* Power Plant—Mid-Central _ |44000 | 995° | s6° | | +080° | +7.2% | 











| 187 Power Plant—Southwest | 61,500 06.5° | 885° | 5° +1.20° | +11. O% | 


/19* Petroleum Refinery—East-Central | 8,000 | 115° | 85° | 050° | +4.0% | 


20% Petroleum Refinery—Gulf Cc Coast 57,500 aA } __—0.03° —0.03% 


| 21 Petroleum Refinery—Gulf Coast 18,830 af at __+0.14° _ __+15% 
22+ Petroleum Refinery—Gulf Coast | 34,000 5° s° | sf +0.12° [| _+1.2% 


*Code Test (observer not present) tCode Test (observer present) 





























Here is positive proof of “in service” performance—the strongest 
possible assurance that Marley towers are bid and built to equal 
or exceed specified performance. If you believe with Marley that 
every industrial tower owner is entitled—if not obligated—to 
know the capability of his tower, before and after installation, 
write today for these Marley technical bulletins: “Analyze Your The Mar I ey Company 
Bids” and “Test Your Tower.” Kansas City, Missouri 
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hinge which has developed. To cause a free mechanism in 
a member restrained at both ends, it is necessary that the 
moment capacity be exceeded at three points as illustrated in 
the third diagram. 

Specifications for design should recognize the importance 
of the ultimate design approach and accept design based 
on this type of analysis where practical. Structural designers 
should become familiar with this type of analysis not only to 
realize benefits but also to recognize limitations. 

The primary advantage of a check list is to bring to mind 
factors of importance which are likely to be overlooked. 
Bids on construction or equipment have been submitted 
without a profit included because the estimator became so 
involved in working out detailed costs that he overlooked 
the important requirement that a profit must normally be 
made on any job. 

When a designer is involved in many different types of 
work, it is impossible for him to be sufficiently familiar with 
any one phase of the work to automatically bring to mind 
all the important factors for consideration. The general 
check list (Table |) presented covers more factors than 
would usually be necessary for any particular job and would 





TABLE 2. Work Generally Required on an Active Project. 


I. Obtain Pertinent Data 

A. Scope 

B. Time factors 
1. Proposed start-up date 
2. Expected life of facility 

C. Process operating requirements 
1. Capacity breakdown 
2. Set operating conditions 
3. Product extraction and flexibility 
4. Automation limitations 


D. Material 
1. Available 
2. Availability limitations 
E. Quality of construction 
F. Accessibility and maintenance factors 
G. Instrumentation and control 
H. Corrosion requirements 
I. Utilities required and available 
J. Safety requirements 
K. Insurance requirements 
L. Federal, state, local and company regulations 
M. Contacts for specific additional information 


Il. Visit Site 


Ill. Engineering Analysis 
A. Schedule work, estimate manhour requirements 
B. Economic analysis 
C. Process design 
D. Mechanical and civil design 
E. Material requirements 
F. Supplier and contractor contact 


IV. Drawing Preparation (Obtain Progressive Approval and 
Make Drawings Available as Needed or Completed) 
. Process scheme 
. Equipment diagram 
>. Equipment layout 
. Equipment 
. —— selection 
Installation and piping 


. Prepare Specifications and Material Lists 
A. Preliminary critical items 
hs Major equipment to be purchased 
Material for fabricated equipment 
D. Equipment accessories including instruments 
E. Installation material and auxiliary equipment 
F. Construction specifications 


dations 





‘I. Prepare Operating Rec 


Remark: A running list of decisions to be made, problems to 
solve and studies to be made should be kept as a check list. 
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TABLE 3. Cost Estimate Summary. 
JOB: BY: 
DESCRIPTION: DATE: 
REMARKS: CHKD: 
Item Itemized Subtotal 





. Equipment Delivered 
Process vessels 
Fractionation and reactor vessels 
Storage tanks 
Heat exchangers 
Heaters 
Compressors with drivers 
Pumps with drivers 
Other mechanical 
Buildings and structural 
Electrical 
Controls and instruments 
Pipe, valves and fittings 
Miscellaneous (with extra freight) 
Sub-total, equipment 


Shop Packaging 
Material 
Labor with benefits 
Shop overhead 
Sub-total, shop packaging 
Field Erection 
Construction material 
Construction facilities (all) 
Labor with benefits manhours 
Subcontracts (insulators, electrical ) 
Field office overhead 
Miscellaneous (taxes, legalities?) 
Sub-total, field erection 


manhours 


Site Improvement 


. Chemicals (catalyst, solvent, 
desiccant) 


VI. Engineering (with field) 

VII. Administration and Overhead 
VIII. Profit (before tax) 

1X. Contingencies 

X. Total Cost 


Note: show only dollars because odd cents are insignificant 


be abbreviated and expanded for any particular type of 
work. It can be used to advantage for such work as plant 
cost estimating or in preparation of specifications or bids. 
Familiarity with such a list for any use increases its utility. 

The outline on work required on an active project is 
from an engineering viewpoint (Table 2); certainly many 
of the factors actually overlap. The relative importance of 
the factors involved depends upon the particular job. 

The cost estimate summary form (Table 3) presented 
is typical of that used by a contractor in estimating a job. 
Use of such a form automatically causes the estimate to 
be broken down in a desirable manner and avoids omission 
of a principle item. 

Also included is a typical check list for pressure vessels 
(Table 4). Similar check lists can be developed for other 
fabricated equipment or manufactured items when 
necessary. 


Operating Aids 

In operation, those technical aids which are of the most 
value present information in a simple manner easy to in- 
terpret (difficult to confuse). A good example is the infor- 
mation needed to calculate flow rates from orifice meter 
data; square-root charts have become popular not only 
because a universal chart can be used but also because rate 
calculation is simplified. But if coefficients are not worked 
out as simple multiplier factors to cover the range of interest, 
the manipulations which must be gone through for each 
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TABL E 4, Pressure Vessels Check List. 


1. Heads: quantity, type, special design, material, diameter, 
thickness, straight flange, reinforcing. 


2. Shell plate: quantity, material, thickness, dimensions, stock 
plate, roll capacity 


Base support or other mounting: loading, concentrated 
Stress, bolt holes, special anchor bolts, openings. 


Nozzles: 

A. General: ASA or other rating, joint type, gasket, bolts, 
Seamless neck (except large), 6000 psi FS cou- 
pling to 1 in. seam clearing, nozzle schedule 

Main inlet: size, location, baffling. 
Auxiliary inlets: requirements, size, baffling 
. Gas outlet: size, location, baffling. 
. Liquid outlets: size, location, baffling (vortex) 
Drain: size, location, baffling, solids trouble. 
Manways: size, location, access, cover, davit, 
utilization 

Handholes: access requirements, size, (inspection 
and radiographing requirements ) 

Level control: dimensions, clearance, remoteness, 
special requirements. 

Level gage: size, location, special considerations, 
jig set dimension. 

Relief valve: capacity, size, location, sealed outlet 
pipe or drain. 

L. Pressure gage: size, location. 

M. Thermometer: size, clearance, location 

N. Thermowells: requirements, clearance, size 

QO. Instrument connections: special requirements, size 

P. Test connections: requirements, size. 

Mist extractor: material, size, support, protection 

Filter media: material, size, support, protection 

Internals: material, location, effectiveness, access, 
seals, packing. 

Ladder and/or platform requirements 

Lifting and guy lugs 

Insulation requirements 

Reinforcing pad requirements 

Welding: special requirements, detail and stagger location 
long seams, round-abouts, nozzle welds, weld metal load 
capacity 

Nameplate, location and stamping: shop, date, vessel iden 
tification, design pressure, design temperature, capacity 
job identification 

General notes: code construction, stamping; outside inspec- 
tion, stamping; design pressure, temperature; test pres- 
sures, time, special requirements; corrosion allowance 
for vessel, internals; radiographing if required; stress re- 
lieving time and temperature; bolt holes straddle center- 
lines; general material requirements; general welding 
quality, type; drain water and remove loose material; 
rust preventative on machined and threaded surfaces; 
painting or other surface coating; plug openings; vessel 
weight empty, operating. 

External connections: line clearance and practical arrange- 
ment, instrument accessibility, general appearance. 

Companion flanges, loose or special accessories and 
material. 


Additional details and reference drawings 
Drawing number and file recording. 


Confidential details of construction to be separate from 
main drawings to be released. 


Analysis to reduce construction cost. 
Analysis to satisfy process requirements and avoid 
operating trouble 
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rate calculation are time consuming and there is reduced 
probability that accurate flow rates will be available locally 

Considerable time is required for a fractionator to reach 
operating stability necessary for a vapor pressure test to 
be accurate after a change is made in operating conditions 
The desired result will require considerable time to realize 
if the initial change made in the operating conditions is not 
very nearly that needed. It is possible to predict the final 
conditions required relatively accurately, especially if con- 
densed operating datz on the particular hydrocarbon system 
is available. It is most practical to establish operating lines 
on a vapor pressure chart to determine conditions. Typical 
conditions for light hydrocarbons are shown in Fig. 61; 
presence of an appreciable amount of heavy ends causes 
temperatures to be elevated considerably. 

The vapor pressure of LPG is appreciably raised by a 
small amount of ethane, as illustrated by Fig. 62. 75 per- 
cent more 50-50 butane is required with a given amount 
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of propane containing 5 percent ethane than with pure 
propane for a 150 psi vapor pressure mixture, and 33 per- 
cent more for a 100 psi vapor pressure mixture, Since many 
of the tanks installed by consumers are of relatively low- 
pressure design, an excess of propane may often be avoided 
only by thorough ethane removal from the propane. In 
colder areas where low winter temperatures require higher 
vapor pressure LPG, higher pressure storage tanks are 
normally installed, propane has a higher market value and 
ethane content is not as critical. The chart presented as 
based on mol percent, while being satisfactory for design 
purposes, is not as useful in operation as one based on 
liquid volume percent. 

Operating aids are needed most at the time of plant 
start-up, and useful technical information should be made 
readily available. The operating staff should not be burdened 
with such details as calculating the capacities of miscel- 
laneous storage and surge tanks and other vessels during 
the period in which a plant is placed on stream. 

Generally more information is needed at a plant cover- 
ing optimum operation, aids to realize maximum profit 
through best operation. Many aids available in design are 
useful in operation. 

Complex operating procedures and maintenance sched- 
ules can be followed only if requirements are readily avail- 
able to operators. Sealing written instructions between plastic 
sheets will avoid usual damage 





Specifications 

The prime consideration in purchasing is that of meet- 
ing requirements at the lowest possible cost. Most economi- 
cal results are realized when competitive bids are obtained 
on equipment or work to be done based on carefully pre- 
pared specifications. The primary role of specifications is 
to insure that equipment or work to be done meets certain 
minimum requirements. 

Specifications enable required flexibility to be realized, 
economical future requirements to be incorporated, operat- 
ing costs to be reduced, and installation of unsuitable 
equipment to be avoided. They further enable standardiza- 
tion reducing spare parts requirements and easing mainte- 
nance. To carry out their intent, they should be backed up 
by inspectiou and performance tests, and bids not meeting 
specified requirements should be rejected. 

Responsibility for specifications generally rests primarily 
with engineering. However, close cooperation with pur- 
chasing is necessary to obtain maximum utility, with opera- 
tions for realistic results, and with a legal representative to 
avoid future complications. 

Specifications are frequently written in such a manner 
that one or more suppliers or contractors are purposely 
eliminated, which may or may not be desirable depending 
upon the particular situation. A contractor’s or supplier’s 
bid varies between purchasers, one reason being that actual 
requirements must be estimated from past experience. 

That specifications must take into consideration the par- 
ticular type of work can be illustrated by considering a 
piping requirement. It is generally true that a saving is 
realized and the completion date moved ahead by prefabri- 
cating some piping such as manifolds and valve by-pass 
systems. But when piping is installed in the field, each run 
normally must have flexibility in three coordinates; any 
specification written without regard for this flexibility re- 
quirement is unrealistic. That vessel nozzles be held within 
close tolerances and that prefabricated pipe runs be supplied 
to close dimensions adds unjustified cost. 

Flexibility should be allowed in the design of vessels. 
Shell plate and heads are stocked only in particular sizes 
and economical usage of material is possible only if ad- 
vantage can be taken of availability. Mill delivery of special 
material is not only costly but also requires appreciable 
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tume. Extra shell length of less than two feet will often cost 
very nearly as much as an additional section six feet or 
longer. 

Appreciable saving is often possible by using new (but 
proved) equipment. For example, several types of unions 
have been found to be entirely satisfactory where inter- 
changeability is not required, which reduce cost primarily 
by reducing installation labor below that required for con- 
ventional ASA flanges. 

The usual practice of specifying a particular supplier 
“or equal” or “or approved equal” should be entirely 
avoided. It is better to specify first and second choices, and 
then clearly indicate that an alternate proposal will be 
welcomed but will not be considered unless a primary 
proposal is submitted. 

Frequently it is possible to present requirements so as 
to challenge the supplier or contractor to find the most 
economical solution. Although not always feasible, such 
an approach, allowing the bidder to take full advantage of 
his particular facilities, yields best results. However, care- 
ful analysis of the submitted bids on an overall basis is 
usually necessary to select the most favorable. 

Specifications should be straightforward with particular 
emphasis given in preparation toward clarity. 
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Errata 

It will have been noted in Part 6 that the desiccant capac- 
ity should have been on a basis of 100 Ib of desiccant. * * 
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announcing the formation of 


VICAPROCON, S.A 


to serve in the industrial 
development of Venezuela 


DESIGN 


ERECTION 








PETROLEUM REFINERIES / PETROCHEMICAL PLANTS / CHEMICAL INSTALLATIONS / INDUSTRIAL UNITS 


Headquartered in Caracas, this new company com- 
bines the sound Venezuelan construction and business 
experience of Shevica S.A. with the world-wide 
technical and engineering “know-how” of Procon. 
As a first step in its service to Venezuelan industry 


p N VICAPROCON is now engaged in studies for various 
projects relating to the oil and chemical industries. 
® 
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Turbine-type Meters 

Electronic readout and control equip- 
ment is now available for incorporating 
turbine-type Pot- 
termeters into 
remote control, 
remote reading or 


, ’ telemetering sys- 

* ¢ " ‘ 
| a“ PT ® tems for hand- 
" 7 ling petroleum in 
‘ , refinery installa- 
: tions. Pipe- 


mounting Potter- 
meters incorporate a turbine-rotor which 
generates an electrical current propor 
tional in intensity to the flow rate. Sup- 
plied by Pottermeter-Bowser Division of 
Bow Ser, Inc 
Circle number (41) on reply card 


Metering Pump 


Compact, packless pneumatic stroke 
controlled meter pump automatically pro- 
portions chemicals to any main line flow, 
maintaining a constant proportional dis- 





charge. Operating on a 3 to 15 psig air 
signal, the McCannameter requires no 
additional power source of air, responds 
instantly to eliminate backflash. An- 
nounced by Hills-McCanna Company 
Circle number (42) on reply card. 


Meter Announced 

Unsurpassed accuracy and reliability 
are claimed for a 16 in., 15,000 bbl per 
hr capacity, positive “screw displacement” 
meter announced by Rockwell Manufac- 
turing Company. The new “Turbo-Meter” 
is said to weigh less than “% as much as 
positive displacement meters of the same 
capacity, and cost less than half as much 
Capacity is set at 15,000 bbl per hr with 
liquids of up to 500 SSU viscosity; ac- 
curacy of better than 15 parts in 1000; 
repeatibility of better than 1 in 1000 

Circle number (43) on reply card 


Cooling Tower Change 


Now included as standard equipment on 
industrial cross-flow cooling towers made 
by The Marley Company is a new method 
of supporting filling splash bars with 
molded grids fabricated of glass fiber re- 
inforced polyester resin. These new sup- 
ports, immune to rot and decay, will 
increase tower service life and reduce 
maintenance cost. 

Circle number (44) on reply card. 


Valve Sizes Added 


Three sizes--4%4, %%, and 1% in.--rigid 
PVC Y-globe valves, check valves and 
strainers have been added to the product 
line of the Walworth Company, making 
the line complete from “%4 to 2 in. 

Circle number (45) on reply card 
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Flow Meter 


Low cost, fluid flow-rate meters are 
being offered by The Rosaen Company 
Accuracy is stable for viscosities varying 
from 100 to 750 SSU. Available in 5 max- 





imum capacities, from 10 to 200 gpm, 
the Tell-Tale flow meter works under 
vacuum and pressures to 5000 psi. The 
low cost is attributed to its simple de- 
sign. 

Circle number (46) on reply card 


Foam Extinguisher 

Liquid fuel fires are the special target 
of a positive displacement foam liquid 
proportioner, designed to operate from 
water flow in a fire line or hose, now 
available for industrial application after 
extensive military use. Available in 2 
sizes, 60 to 180 gpm and 200 to 1000 
gpm flow, the proportioner is designed 
for either 3 or 6 percent foam and is 
accurate over a wide range. Designed by 
Hale Fire Pump Company. 

Circle number (47) on reply card 


Vacuum Pump 

Pure samples of liquids (and some 
powdered solids) can be obtained from 
tanks, drums, crankcases and many inac- 
cessible places with the “Golden Thief,” 
a vacuum pump that draws the desired 
sample into laboratory bottles or cans 
Distributed by the W & W Manufactur- 
ing Company. 

Circle number (48) on reply card 


° ° 
Cleansing Pistol 

4 Swiss-made product, introduced in 
this country by the Swissair Tool Corpor- 
ation, removes rust and scale by the re- 
coil movement of a series of hardened 





needies located in the pistol’s head. Com- 
pressed air operates the spring action of 
the needles, and blows the working sur- 
face clean of removed particles. Needles 
operate independently, adjusting to the 
contour of the surface being cleaned 
Needles are available in hardened steel 
or non-sparking copper brillium. Work- 
ing air pressure is 88 psi, air consumption 
12.5 cu ft per minute 
Circle number (49) on reply card 
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> Richard H. Starrett has been named 
chief production engineer at The Pfaudler 
Company, a division of Pfaudler Pur- 
mutit Inc 


> Standard Oil Company (Indiana) has 
announced the promotion of John H. 
Johnsen, formerly assistant manager of 
the company’s Sugar Creek, Missouri, 
refinery, as manager of the Neodesha, 
Kansas, refinery, effective July 1. Johnsen 
succeeds Harry G. Schnetzler, who is re- 
tiring. 


> Paul D. Williams has been re-elected 
secretary-treasurer of the Western Petro- 
leum Refiners Association. Miss Virginia 
W. Campbell was re-elected assistant 
treasurer, and Fayette B. Dow, general 
counsel 


> Charles O. Peyton has been named to 
succeed Donald O. Swan as general man- 
ager of Esso Standard Oil Company's 
petroleum specialties department. Swan 
has become a vice president of Esso Ex- 
port Corporation, and general manager of 
Esso Export’s cargo sales department 





C. O. Peyton 


> Paul K. Kuhne, formerly director of 
refinery technology in the manufacturing 
department of Gulf Oil Corporation, has 
been placed in charge of the company's 
refinery technology laboratory at Phila- 
delphia, Penn. 

In Gulf’s petrochemical department W. 
C. King has been named director of mar- 
ket research and economic analysis. 





P. K. Kuhne 


> Dr. Henry J. Masson has retired as assistant dean in charge 
of the graduate division of New York University’s College of 
Engineering, ending an association of 41 years. 


> Esso Research and Engineering Company has announced new 
assignments for three engineers. James A. Plumstead Jr. has 
been named engineering associate; William W. Bray Jr. is now 
head of the petrochemicals section in the firm's design engi- 
neering division, and Leonard Hollander has been appointed 
head of the design engineering division’s equipment development 
section. 


> Dr. Hugo H. Peter has been appointed technical representa- 
tive for Standard Oil Company (Indiana) and its affiliate, Amoco 
Chemicals Corporation. He will headquarter in Paris, France. 


> Chester L. May of Dallas has been elected a director of Rio 
Grande Valley Gas Company in Brownsville, Texas, filling the 
post of the late O. P. Wilson. May in a former senior vice presi- 
dent and director of Lone Star Gas Company. 


> Dr. Adrien Leduc has been appointed research associate of 
The M. W. Kellogg Company, a subsidiary of Pullman, Inc. 


> Everett W. Hubbard Jr. has been named assistant to the vice 
president in charge of refining of Kerr-McGee Oil Industries, 
Inc. Hubbard was formerly senior mechanical engineer of Kerr- 
McGee's Cushing, Oklahoma, refinery. 


> Stanford B. Spracklen has been appointed manager of the 
specialized engineering and applications unit of Beckman In- 
struments, Inc.’s new custom products department. Spracklen 
was formerly associate manager of engineering for the scientific 
and process instruments division 


> Dr. Edward G. Baker has been named a research associate 
in the chemicals research division of Esso Research and Engi- 


neering Company 
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CLEAN AS CLEAN CAN BE 


The 3200 pound, 16 foot stainless steel pipe 
section shown above is an example of the piping 
to be used in the nation’s largest atomic power 
plant. The pipe was fabricated in Houston 

by Southwest Fabricating and Welding Company. 
Before being shipped, every inch of each pipe 
section was thoroughly inspected to be sure that it 
was completely free of all dirt, mill scale, oxides, 
metal elements, and similar deposits. There 
could be no guesswork. The pipe had to be 
hospital clean. To guarantee that their piping 

was as clean as clean could be, Southwest 

called in the Nowery J. Smith Co 


The Smith corrosion prevention specialists 

have cleaned and passivated 1190 feet of the steel 
pipe to date. Pipe ranging to 22 inches in diameter, 
with wall thicknesses to 1.220 inches, was 
polish-blasted and then passivated to ASTM 


specifications to preserve cleanness 


If corrosion is a factor in the work-life of your 
equipment consult with the Nowery J. Smith Company 
during the design phase of your project. Think 
Nowery J. Smith Co. for Hot-Dip Galvanizing ¢ 
Metallizing * Chemical Cleaning * Sand/Short 
Blasting * Painting/Coatings * Plastics * Plastic 
Applications * Vessel Linings 


LARGEST HOT-DIP GALVANIZERS IN THE SOUTHWEST 


NOWERY J. SMITH CO. 


8000 HEMPSTEAD HIGHWAY »* P. O. BOX 7398 
HOUSTON 8, TEXAS * UNderwood 9-1425 





One of the Smith industries — 
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PIPE LEAK REPAIR 
— QUICK, FINAL! 


TEMPERATURE 


ANY PRESSURE 


ANY 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 


Sa 





Tes © sti 
SKINNER-SEAL PIPE LINE CLAMP 
long splits and bad corrosion leaks. 


in stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 






























SEALING 
COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes all 
assemblies leak-proof 
and pressure-tight. 
Prevents rust, cor- 
rosion, joint seizure. 


LIQUID WRENCH" 


The super-penetrating 
rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ ports 
Liquid Wrench works 
fast...yet is absolutely 
safe for all metals and 
alloys. 


At Industrial, Automotive, 
Hardware, Plumbing Jobbers 


RADIATOR SPECIALTY CO. 


herlette Meth Corolne 





C-68 
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New Literature 





Loading Equipment 
Loading assemblies and loading valves 
are outlined in a booklet, “How to Select 
Your OPW Loading Assembly,” offered 
by OPW Corporation. Diagrams illus- 
trate how the valves discussed operate 
Circle number (50) on reply card 


Instrument Guide 

Applications and advantages of in- 
strumental analysis are presented in a 
comprehensive, 20-page brochure titled 
“Selecting Instruments to Solve Your Ana- 
lytical Problems,” issued by the instru- 
ment division of Perkins-Elmer Corpora- 
tion. Reasons for the use of infrared and 
ultraviolet spectrophotometers and bene 
fits obtained are included 

Circle number (51) on reply card 


Drum Cleaner 

A completely automatic drum cleaner 
capable of cleaning 1500 55-gal drums 
per 8-hr shift, is described in a folder is 
sued by Drumatic Corporation. The 
Drumatic, which cleans drums to bare 
metal both inside and outside, enables 
one attendant to clean as many drums as 
a dozen men could do with ordinary 
methods 

Circle number (52) on reply card 
Brochure Released 

Purifiers, scrubbers, mist extractors and 
separators for the natural gas and petro- 
leum industry are the subject of an il 
lustrated booklet released by The V. D 
Anderson division of Inter 
national Basic Economy C orporation 

Circle number (53) on reply card 


Company 


Data Processing 

A booklet on “New Concepts in Prac 
tical Automation and Electronic Com 
puters” has been issued by Royal McBee 
Corporation. The booklet features the 
automatic Keysort system, which util 
izes Original records instead of tape or 
specially punched unit cards. Information 
on other Royal McBee equipment is in 
cluded. 

Circle number (54) on reply card 


Instruments Cataloged 

Catalog 84, issued by Burrell Corpor 
ation, is a 52-page illustrated presenta- 
tion on “Instruments for Gas and Vapor 
Chromatography.” Kromo-Tog equip- 
ment and accessories, Fracton models, 
connectors and column packings are in 
cluded in the comprehensive catalog 

Circle number (55) on reply card 


Resistant Condulets 

Electrical equipment designed for use 
under many different conditions causing 
corrosion is featured in a publication of 
Crouse-Hinds Company. Corrosion-re 
sistant properties of a variety of metals 
and finishes used in Crouse-Hinds Con- 
dulets are described 

Circle number (56) on reply card 


Fans Itemized 

A complete line of induced draft fans 
is described in a 16-page bulletin, show- 
ing advantages and unique features, is- 
sued by Lehigh Fan & Blower Division, 
Fuller Company. Fully-dimensioned draw- 
ings and charts of ratings and specifica- 
tions are included. 

Circle number (57) on reply card. 


FOR FURTHER INFORMATION ON 
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Heat Transfer Items 

Major items of heat transfer products 
manufactured by the Brown Fintube 
Company are listed and briefly described 
in a recent bulletin. Products included are 
hairpin heat exchangers, fired indirect 
heaters, tank heaters, process heaters and 
coolers, packaged boilers and custom 
built equipment. Also, the Brown Fin- 
tube, used in all Brown equipment, is de- 
scribed 

Circle number (58) on reply card. 


“Cold” Fuel Blender 


Onstream blending as provided by a 
2-component blender, Model TCFR, is 
discussed in a bulletin from B-/-F Indus- 
tries, Inc. Special emphasis is placed on 
direct batch blending of “Cold No. 5” 
fuel which may be used in commercial 
burners without preheating. 

Circle number (59) on reply card 


Insulation Economy 

Cost of installing lines and vessels car 
rying high temperature gases under pres- 
sure can be cut by a technique outlined 
in a pamphlet published by Baldwin-Hill 
Company's Insidline Division. According 
to the illustrated booklet, use of Insidline, 
patented internal insulation technique, re- 
duces the temperature to which the steel 
Shell is subjected, allowing use of in- 
expensive carbon steel piping for carry- 
ing gases up to 2000 F. 

Circle number (60) on reply card 


Computer Introduced 

Specifications and illustrations of the 
Datatron 220, hailed as the first computer 
to offer computational and data process- 
ing capacities of giant machines at half 
the cost, are given in a pamphlet released 
by Electro Data Division, Burroughs Cor 
poration 


Circle number (61) on reply card 


Ethylene Amine Book 

The Dow Chemical Company has an- 
nounced the release of a 65-page publi- 
cation on ethylene amines, designed for 
research chemists and technical person- 
nel. Comprehensive coverage of ethylene 
amine chemistry, including properties, re- 
actions, uses, first aid techniques, hand- 
ling and storage, property graphs plus a 
bibliography, are included in the book, 
Ethylene Amines.” 

Circle number (62) on reply card. 


Tube Specifications 


A new product reference catalog on 
Trufin, the integral finned tube origi- 
nated by Wolverine Tube, division of 


Calumet & Hecla, Inc., has been released, 
and lists all sizes, alloys, heat transfer 
data, application data, etc. for all types 
of integrally finned tube available for 
heat transfer applications 

Circle number (63) on reply card 


Motoreducer Bulletin 

Bulletin 3100, a comprehensive 28-page 
report describing the complete line of 
Falk All-Motor and Integral Motoreduc- 
ers, has been revised to incorporate re- 
cent changes in unit sizes and rerated 
NEMA standards. Issued by The Falk 
Corporation. 

Circle number (64) on reply card 
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New name, same fame 
for pipeline protection 


Though we've changed the name from Barrett Protective Coatings to 
Allied Chemical, you'll still receive the same famous protection in Pipeline 
Coatings which have been proved and improved for three generations, 
Write for full information. 


Pipeline Primers « Pipeline Enamels 
Auxiliary Protective Service Materials 
Last Word in Corrosion Protection 


PLASTICS AND COAL CHEMICALS DIVISION 
40 Rector Street, New York 6, N. Y. 


hemical 








PIPELINE CONSTRUCTION 
EQUIPMENT 





shady he 


Ihe Crose welcome mat is out to all 
petroleum industry men attending 

International Petroleum Exposition from 
nations around the world. At the huge 


Crose exhibit, we will look forward 


t© 
showing you the newest, most complet 
line of equipment now serving the pipe- 
line construction industry on a_ world- 


wide basis 


CROSE MANUFACTURING COMPANY, INC. 
Main Offices and Plant: Tulsa, Oklahoma 
n Canada: Crose-Curran Ltd., Edmonton, Alberta 
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DURIRON 





ANODE Number 





SHEET Ground Bed 





Basic engineering information about DURIRON impressed current anodes for cathodic protection. 





Protection of a 30” Steel Water Line 


Duriron Anodes Installed Without Backfill 


THE PROBLEM: An isolated section of 11,000 feet of 30” steel water 
line needed cathodic protection. Tests showed the current require- 





ments to be about 40 amperes, but it was planned to replace a section 
of the adjacent wood-stave line with steel, so extra capacity was de- 
sired. Only one site, about 4000 feet from one end of the section, had a 
power supply available. The ground at this location was a peat bog, 
with a resistivity of 4000 ohm-centimeters. The water table stood 
within six inches of the surface, making it impossible to get a dry, 


clean hole for the installation of anodes. 


THE INSTALLATION: Thirty-two Duriron 
Type D anodes (2” x 60”) were used, without 
backfill (Fig. 1). They were installed by dig- 
ging through the dry surface soil for about one 
foot, and then pushing the anodes down until 
the tops were three feet below the surface (Fig. 
2). The calculated resistance for the thirty-two 
anode group, at twenty foot spacing in two 
rows, was one ohm, based on previous experi- 
ence with similar installations. Had it been 
possible to install anodes in conventional back- 
fill columns, the requirements could have been 
met with twenty-two anodes. Under the cir- 
cumstances, the use of bare anodes effected a 
considerable saving. 





f 32 DURIRON ANODES 


f IN 2 ROWS OF 16 
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Fig. 1—IIlustration of anode spacing 
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THE PERFORMANCE TO DATE; The anode 
bed is discharging 60 amperes at a terminal 
voltage of 59 volts. The entire line section is 
under protection, the minimum potential being 
1.18 volts (referred to a copper-copper sulfate 
electrode placed over the line). This affords 
ample margin to handle anticipated additions 
to the line. It should be noted that the calcu- 
lated anode resistance R 005¢ is quite close 
to the actual resistance of R — .0049 1p», 

















Fig. 2— Method of installing anodes 


THE DURIRON COMPANY, INC. 
Dayton 1, Ohio 
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Through swamps... over hills | 
pipeline work moves faster with the all-new 


INISLEY 





Take the roughest terrain. Then put the new Insley M on the job and watch 
how pipeline trenching moves ahead—/faster! Dependability is one reason. 
The rugged components of the Insley M are designed to stand up under the 
severest operating conditions. “Power matching” is another. The engine is 
correctly matched to the machine’s capacity—for maximum efficiency. And 
here’s a host of other reasons why you'll hear more and more pipeline 


contractors talking about the Insley M. 


May 14-23, 1959, Tulsa, Oklahoma. : @ Heav 3 
, y-duty % cu. yd. excavator + 15-ton crawler crane 
See Insley's exhibit—East end, Block 9. y 20-ton rubber mounted crane. 


@ Wide-vision cab. 
@ Dependable mechanical clutches. 
@ Large diameter turntable with internal bull gear. 


@ Anti-friction bearings, aluminum bronze bearings and 
involute shaft splining. 


@ Wide, deep design crawler carbody. 
@ Sealed crawler rollers and end tumblers (optional). 
@ 12-ft., 6-in. crawlers standard. 


Heavy-Duty Hoe Attachment +- Box-Type Jack Frame 
+ Brake-Type Cab Lock + Optional: Two-Speed Travel 


Thyadad « Independent Travel + Independent Boom Hoist - 
Digging Dogs 


INSLEY MANUFACTURING CORPORATION 


General Offices—Indianapolis 6, Indiana ¢ West Coast Division—Los Angeles 54, Calif. 





Tested by time... Proved by performance 


NICOLET PIPE LINE FELTS 


Nicolet Pipe Line Felts have passed through the toughest of all 
tests — the proving-grounds of actual use. They have stood up 

. under the most adverse of soil and stress conditions — over many 
hundreds of miles of pipe line installations. 


Pick the exact Nicolet Pipe Line Felts you 
need to meet your job specifications: 





Because Nicolet makes the widest and finest range of Pipe Line Nicolet Standard #15 Tor or Asphalt Saturated 
. Felts obtainable — 10 in all — you may be sure there is at least Felt, Plain 
one perfect for the conditions you encounter. 





Nicolet Standard #15 Tar or Asphalt Saturated 


Wh . , , ‘ 
en you specify Nicolet you are asking for the maximum in Felt, Glass Reinforced 


Pipe Line protection — and getting the safest, surest protection, 
hence the most economical, you can buy. Nicolet Tufbestos #8 Tar or Asphalt Saturated 
Felt, Plain 

















Nicolet Tufbestos #8 Tar or Asphalt Saturated 
Felt, Glass Reinforced 





Nicolet Reflecto #10 White Reflective All Pur- 
pose Felt 





Nicolet Refiecto #10 Supreme Reflective All Pur- 
pose Felt 








(All of the above with or without perforations) 


@ WRITE, WIRE OR PHONE TODAY FOR FULL INFORMATION about any or 
all the high quality Nicolet Pipe Line Felts. 


ICOLET INDUSTRIES, Inc. 


FLORHAM PARK, NEW JERSEY 


Norristown, Pa. + Hamilton, Ohio 





DISTRIBUTED THROUGHOUT UNITED STATES. 
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meter systems'- 


newest way to refinery 
expansion without buying 
real estate 


The road to expansion of refining facilities is frequently 
strewn with barriers — local zoning restrictions, ex- 
pensive real estate or lack of available adjoining land. 


To avert these drawbacks, more and more major 
pipeliners and refiners are turning to A. O. Smith 
engineered meter installations. Large volume A. O. 
Smith meters release measurement tankage for storage 
purposes ... provide faster, less complicated through- 
put .. . reduce overall capital investment . . . slash tank 
filling and breathing losses. 


Equally important, A. O. Smith engineered meter 
systems provide exceptionally accurate measurement 
of all transactions. 


Before you plan tank-farm expansion you'll be 
money ahead to consult A. O. Smith. There are meters 
and accessories for every receiving line — crude, LPG 
or natural gasoline .. . models for a wide range of oper- 
ating pressures. And, A. O. Smith meters are equally 
accurate in measuring finished petroleum products . . . 
offer similar space saving advantages. Contact your 
man from A. O. Smith today or write direct: 


Through research Cy .@ better way 
With individual capacities ranging up to 3000 
bph, these four A. O. Smith B-200 meters receive 
crude from a 16-inch line. Meters are connected 


by combinator units that register total throughput 


on counter-shifter ticket printer (foreground) 
Factories: 5715 Smithway St., Los Angeles 22, Calif.; Erie, Pa 
Offices: Atianta 5, Ga.; Chicago 3, ill.; Houston 2, Texas; Los Angeles 
22, Calif.; New York 17, N. Y. Canada: Toronto 12, Vancouver 1. 
A. 0. Smith INTERNATIONAL S. A. Milwaukee 1, Wisconsin, U.S.A. 
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NOW! 


OLYREN 


CAN COST YOU 
26% LESS 


...and you get a tougher tape coating than ever! 


1959 prices are down... yet Polyken #900 
has a protective backing that’s 25% heavier! 


If your plant has a corrosion problem, odds are 

you need Polyken protective tape coatings. 
More effective than paint . . . and more eco- 

nomical. Because there’s no need to scrape 


down and repaint. 


Even more economical, now! Due to greater 
manufacturing efficiency, Polyken quality is up, 
and 1959 prices are down as much as 26%. With 
Polyken, you get more for your money than 
ever before. 

Polyken tape coating. Proved over the years 
as a top corrosion fighter in plants throughout 
the country. Why not use it in your plant? 








CHECK YOUR COST ADVANTAGES AT THESE 
NEW LOW POLYKEN PRICES 





ACCESSORY ROLL —1% inch |.0. Core—100, 200, 300 ft. length—Price Per Square, Dollars 





S01 to 1500to 3000to 5001 to 25002 


Less than 
Quantity, Squares 102 102 to 500 i499 2999 5000 25001 and Over 





No. 900 Black, 14 mils 
No. 910 Gray, 12 mils 
No. 940 Black, 12 mils 


13.66 12.20 11.02 9.76 8.54 8.04 





No. 940 Gray, 12 mils 
No. 920 Black, 20 mils 19.30 17.22 15.56 13.78 12.06 11.38 10. 76 





PIPELINE ROLL-—3 inch |.D. Core—400, 600. 800 ft. length—Price Per Square, Dollars 





Less than Sito 1500to 3000to 5001 to 25002 
Quantity, Squares 102 WZ to 500 i499 ©2999 5000 «= 25001 += and Over 








No. 900 Black. 14 mils 
No. 920 Black, 20 mils 19.30 


13.66 12.20 11.02 











Find Your 
Neorest Distributor 
° in The 


Yellow Pages Experienced in modern 


PROTECTIVE COATINGS 
me KEN DALL comeany 


Polyken Sales Division 


CHECK THESE DANGER POINTS IN YOUR PLANT (and protect ‘em with Polyken) 


CONDUIT 








FOR FURTHER INFORMATION ON 


UNDERGROUND PIPE 


HANDRAIL “T" JOINTS, ETC 
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Completely NEW High-Pressure Pipe Tapping Machines 


Maloney 


MARK II 


4 to 16 inch 
alr or hydraulic 
FULL POWER OPERATION 


MARK I 


FEATURING 


Over two years of intensive research and field testing have 
produced these all new high-pressure Tapping Machines. Con- 
servatively rated at 1440 psi at 100° or 700 psi at 700°, the 
Maloney MARK I and MARK II incorporate every desired feature 
for rapid, safe, and accurate hot tapping, with complete power 
operation. Engineered and manufactured by the F. H. Maloney 
Company, completely within our own manufacturing facilities. 


Revolutionary shell cutters 
provide cleaner cutting with less 
torque. Replaceable teeth, 

shell, and backplate for 


field maintenance. 


Integral bleed-off valve. 


Center of gravity well forward, 
near the cutting end of the ma- 
chine, for easier handling. Verti- 
cal and horizontal operation with 
built-in lifting rings and bail. 


Air or Hydraulic power (MARK 
II only), with ample reserve 
power. Completely reversible— 
makes the full range of cuts 
without alteration 








ae he ania Males ane we operating controls grouped 
MARK II, the MARK I covers the or simple operation. 
range of high pressure taps from | 
inch to 6 inch. Available with air 


motor or hand crank operation, the 


Boring bar travel counter meas- 
ures travel in .01 inch increments. 


MARK I is rated at the same op- 
erating pressures and temperatures 
as the MARK II. Twist drill cutters 
are available to 3 inch, shell type 
cutters to 6 inch. (MARK I Air 
Requirements 90 psi, @ 105 cfm.) 


Post Office Box 1777 « Houston 1, Texas 


Companion Hydraulic Power Unit powered with 
9 hp gasoline engine, completely self-contained. 
Provides ample power and positive control of 
cutter torque with calibrated, infinitely variable, 
flow control. Available as an accessory with the 
MARK II. (MARK II Air Requirements — 90 psi, 
@ 105 cfm.) 


No guessing where the cutter is. 


Simplified design eliminates un- 
necessary maintenance. Designed 
to be operated and maintained by 
your operating personnel. 


GHICAGO + LOS ANGELES + PITTSBURGH «+ TULSA 
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CAFETERIA 


SCIENTIFIC AND TECHNICAL 
BUILDING 


| 


] | 
i] 
al ey we 
LAHOMA DRIVE 
ARMCO EXHIBIT 2 


DRAKE DRIVE 





SKELLY DRIVE 


§r 





TWENTY FIRST STREET 





Follow this map to the Armco exhibit 


Armco Drainage & Metal Products, Inc. cordially invites you to visit 
our exhibit at the International Petroleum Exposition. 


May 15 through 24 
N. W. Corner of Oklahoma Drive and Dawson Avenue 
Exposition Grounds, Tulsa, Oklahoma 
For your convenience, Armco products in this exhibit will be grouped into four 
classifications: 
1. Production 3. Marketing 
2. Refining 4. Transportation 
You will see animated displays featuring Armco Casing and Line Pipe, Drainage 
Structures, Retaining Walls. Steel Sheeting and others—ALL EXHIBITED IN- 
SIDE AN AIR-CONDITIONED ARMCO STEEL BUILDING. 
Look for our exhibit at the Exposition. Armco Drainage & Metal Products, Inc., 
6229 Curtis Street, Middletown, Ohio, or 201 KOME Building, Tulsa, Oklahoma. 


New steels are 


born at 
Armco 


ARMCO DRAINAGE & METAL PRODUCTS 


BRMCO 
® 


V/ 





Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division * Sheffield Division * The National Supply Company 
The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 
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This Moisture Absorption Comparison Shows Why 


Most Pipelines are Protected with COAL TAR ENAMELS! 


HE chart above, prepared by an independent Coal Tar Coatings and be sure of economical, 
pipeline engineer*, shows why an overwhelm- long-lasting protection. 
ing majority of pipeline owners and operators Pirr CHEM maintains a full-time staff of field 
select coal tar enamels to protect their under- service men to work with your field men in the 
ground investment. No other coating material efficient application of pipeline enamels. Write 
can begin to match the ability of coal tar enamel us about your protection requirements . . . today! 
to resist moisture absorption. : : 
Field tests show that an “economy type” 
coating exhibits a constant moisture absorption 
increase. The continuously increasing cost of 
cathodic protection soon eats up any first-cost 
savings in material. Peeling and deterioration 
eventually require expensive reconditioning. 
So why risk the chance of costly failures with 
an “economy” coating or other protection 
methods not proved by time? Specify Prrr CHEM 


*Name upon request 


* PITT CHEM® Coal Tar Pipeline Enamels 
PITT CHEM “Insul-Mastic’’* Gilsonite-Asphalt Coatings 
PITT CHEM “Tarset”® Coal Tar-Epoxy Resin Coatings antnteis 
PITT CHEM “Tarmastic’”® Coal Tar Coatings 





PROTECTIVE COATINGS « COAL CHEMICALS © PLASTICIZERS * ACTIVATED CARBON « CEMENT « COKE © PIG IRON © FERROMANGANESE 
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BETHLEHEM 
LINE PIPE 


now produced to 42 in. 





It's Bethlehem Steel Line Pipe for many reasons: 
for top quality in materials and manufacture; for top 
uniformity in size, surface, and wall; for top performance 
in every type of installation 

At our Steelton, Pa., plant we have new facilities for 
cold-expanding electric fusion-weld pipe /8 to 42 in. OD 
And on our new mill at Sparrows Point, Md., we produce 
electric resistance-weld pipe from 5;% in. to 16 in. OD 
in lengths to 60 ft 

For top economy in every phase of pipe line construction 
and operation, use Bethlehem Steel Line Pipe. Let our 


nearest sales office quote on your requirements. 

















SIZES 
(in., OD) 


HYDRAULICALLY EXPANDED 18 through 24 


ELECTRIC FUSION-WELD 26 through 36 
(submerged arc) 36 through 42 


ELECTRIC RESISTANCE-WELD 5 (nom) to 16 


CONTINUOUS BUTT-WELD Y% to 4 (nom) 














WALL THICKNESS 
(in.) 


Ye to Ve incl 
“eto V% incl. 


Ya to % incl. 


API 


API 


COMPRESSOR STATION PIPE in diameters, thicknesses, and lengths as required 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


On the Pacific Coast Bethlehem 


LENGTHS 


40-ft 


to 60-ft 


SRL 24 to 26-ft 
DRL to 50-ft 


products are sold by Bethlehem Pacific Coast Stee! Corporation. Export Distributor Bethlehem Stee! Export Corporation 


SPECIFICATIONS 


API SLX, Grades X42, 
X46, X52 & X56 


API SL, Grades A & B 
API SLX, Grades X42 & X46 


API 51 


erHleHey 


BETHLEHEM STEEL Biju 
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TAPPIN G VALVE 


PAT PENOING 


A NEW MEMBER OF A WINNING TEAM! 
Designed specifically for temporary use with WmSON Stopple 
Plugging Machines, Tapping Machines and Lock-O-Ring fittings, 
the Sandwich Tapping Valve completes the team of WmSON 
equipment used for tapping and plugging in order to repair or 
make additions to pipelines or piping without shutdown. Now 
after extensive testing in both laboratory and field, the revolu- 
tionary Sandwich Tapping Valve is your answer to faster, easier, 
more economical tapping and stopple work. Faster and easier 
. lighter. Sandwich valves average 4 
allow tapping 


because it’s smaller . 
as long (face to face) as standard valves 
and plugging in tight places where other equipment is difficult 
or impossible to use. 





ral And designed specifically for hot tapping 


Plus these outstanding design features 


@ OVERSIZED BORE 
@ POSITIVE SHUTOFF 
@ BYPASS CONNECTION ON EACH VALVE 
@ INTEGRAL FLANGE STUDS 
(Available in 600+ series, sizes 4” and larger. 
Various sizes available for rental.) 


For additional information write for Bulletin A-477 


Pe ts ak ae 


: | TD AMWillicmven.lie. 


\", P.O. BOX 40 TULSA 2, OKLAHOMA 
kh. 


oe 


REPRESENTATIVES: HOUSTON « AMARILLO e¢ PITTSBURGH e 


by 

f LIET, ILL. © LONG BEACH © SAN FRANCISCO e BARTLESVILLE 
4 re OKLA. © SEATTLE ¢ SALT LAKE CITY ¢ WEST MONROE, LA. e 
= EDMONTON e TORONTO e VANCOUVER e BUENOS AIRES ¢ MONTERREY 
% AND MEXICO CITY ¢ CABIMAS, ZULIA, VENEZUELA ¢ DURBAN 


NATAL, SOUTH AFRICA . PARIS . SYDNEY, AUSTRALIA . 


iN aE OI ROME, ITALY © MADRID, SPAIN e FRANKFURT MAIN, GERMANY 
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Where reliability comes first... 
WESTERN GEAR PIPELINE DRIVES STAND OUT IN PERFORMANCE 


for crude, gas and refined products 


From Kentucky to Kuwait, Western 
Gear pipeline drives are pushing 
record volumes of crude oil, refined 
oil and natural gas 

Upper left illustrates one of four 
portable pumping units built by 
Enterprise Engine and Machinery 








Company to pump oil for American 
Independent Oil Company in Kuwait, 
Arabia. The Western Gear high speed 
drive boosts a 600 RPM input to 
3550 RPM output at 4 points along 
the 35 mile bleak desert pipeline route 
Upper right photo shows one of the 
Western Gear pipeline speed 
increasers, largest in the U.S., used 
on Mid-Valley'’s 1,000 mile crude oil 
pipeline. And at the left is pictured 
one of 21 Western Gear high speed 
drives used to push 700 million cubic 
feet of natural gas daily through the 
1160 mile, 30-inch main pipeline of 
Columbia-Gulf Transmission Co 
Where reliability counts in pipeline 
operations, Western Gear drives are 


Western Gear engineers designed to order second to none. Get full information 
this two-stage high speed gear drive to step 
WESTERN GEAR CORPORATION 


up the 5000 HP natural gas-operated 
Industrial Products Division 


16 cylinder Cooper-Bessemer engine 
to power a centrifugal compressor P.O. Box 126 + Belmont, California 
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at 6,055 RPM. Please send full information. 


NAME 


riTLe 


PIPELINE INSPECTION 


TIMES FASTER 
BY HELICOPTER 


Pipeliners have discovered the 


THAN BY FOOT 


Bell helicopter. You'll see the v 


Bell saving them money wher- YES NO 


ever you look. Its ability to cut 


[] [] We have pipeline stations that require over 300 
patrolling costs (as pointed out miles of ground travel. 


above) is remarkable enough. . 


a ; , | Our construction schedules must be met, regardless 
but this is only a fraction of the [] [] malieeel . P a! . 
of weather. 


story. For a glimpse at the Bell's 
amazing efficiency on your pay- a a We've been using tracked vehicles to get equipment 
roll — both in pipe stringing and into some locations. 


maintenance — take a minute to [] [ ] We need a fast communication and coordination link 


between field units. 





run down the adjoining list of 
questions. We call it the BELL ‘ey ' . ; 

[ ] [] We could sign up 1000 to 5000 new industrial cus- 
»-ENC TES ‘ou’ll call it : os ? : ; , : 
PENCIL TEST. You'll call it an tomers next year if construction of new distribution 


eye-opener for pipeline contrac- facilities could be speeded up. 





tors and operators. 
Now, tear out this page and mail it — with your name, title, com- 
pany and address — to: Department 35E, Bell Helicopter Corpo- 


Feel | ration, Fort Worth, Texas. We'll send you additional information 
about the Bell in Pipeline Business. 


HELICOPTER CORP. 


FORT WORTH, TEXAS + SUBSIDIARY OF BELL AIRCRAFT CORPORATION 
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17-YEAR_ PROTECTION RECORD! 


Year After Year... More Evidence Proving That 


NP NDIHGOVNEEE Adds Years of Service Life 


to Gas Lines Underground or Under Water 


Right across the country, TAPECOAT installations 
prove that you get more for your money when you 
measure pipe protection with a calendar. 

Since this cost-cutting coal tar coating in tape 
form was first introduced in 1941, it has demon- 
strated its ability to withstand severe conditions 
underground or under water. TAPECOATED lines 
dug up after 17 years of service show no signs of 
deterioration on the pipe. 

Typical is the experience of a utility in a coastal 
area. For a thorough trial, this company applied 
TAPECOAT in areas where severe corrosive condi- 
tions were known to exist. The lines were dug up 
this year and, after years of service under severe 
conditions such as brackish waters and corrosive 
soil, the pipe showed no signs of corrosion, proving 


the quality of TAPECOAT protection. 

In terms of preventive maintenance and replace- 
ment costs, performances like this emphasize the 
most important consideration in buying protection. 
Remember, TAPECOAT is a hot-applied coal tar 
coating in tape form—designed for lasting protec- 
tion on pipe, pipe joints, service connections, me- 
chanical couplings, fittings, insulated lines, tanks, 
tie rods, and other steel surfaces vulnerable to 
corrosion. 

TAPECOAT comes in rolls of various widths and 
is available in asphalt. Where primer is desired, speci- 
fy TC Primecoat, the compatible coal tar primer 

A TAPECOAT sales and service engineer is 
always available to help you on any corrosion prob- 
lem. Write for complete details today! 


The TAPECOAT Gngorany 


a NPIELOYIE 


Manvufoctured and Distributed in Canada by The Tapecoat C 
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ORIGINATORS OF COAL TAR COATING IN TAPE FORM 


1533 Lyons Street, Evanston, Illinois 
REPRESENTATIVES IN PRINCIPAL CITIES 


y of C da, Ltd., 25 Haas Road, Rexdale, Ontario. 
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THIS MAN IS SAVING YOUR MONEY 


place and going to work 


One of the exceptional service 
features which saves time and 
money for every buyer of a Col- 
lins Microwave system is final 
floor testing. The completed sys- 
tem built by Collins is racked in 
the testing area. Units of the sys- 
tem many 
apart in the final installation are 
connected by waveguide contain 


which will be miles 


COLLINS RADIO COMPANY 





ing path-loss-simulators to approx 
imate actual operating conditions 
Data compiled during the testing 
is used by installation technicians, 
for a tremendous savings of instal 
lation hours 


Collins racks are assembled, 
wired, tested and shipped as a unit 
to each site ready for setting in 


CEDAR RAPIDS 


Your microwave dollar buys 
more service, more reliability, 
more flexibility 
when you specify Collins. For 


and more value 
complete information, write or call 
Microwave Sales Division, Collins 
Radio Company, 1930 Hi-Line 
Drive, Dallas 7, Texas. 


BURBANK 





DE LAVAL 


CENTRIFUGAL 
CQGmremé€Essores 



































Built to Meet Today’s 
and Tomorrow’s Requirements 
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Readily interchangeable impeller 
and diffuser permits changing compressor 


flow and pressure characteristics 
to match pipeline growth. 


PLUS... 


® Proven reliability 
® Choice of driver— gas engine, gas 
turbine, steam turbine, electric motor 


® Reduced station manpower 
© Compressor foundation cost reduced 
®@ Space savings reduces building costs 
® Maintained high efficiency 
@ Ease of installation 
@ Simplified piping 
® Design permits greatly increased 
capacity to meet future requirements 
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DEVAN Centrifugal Compressors 
DE LAVAL STEAM TURBINE COMPANY 
Nottingham Way, Trenton 2, New Jersey 





DE LAVAL 


CENTRIFUGAL 
COMPRESSORS 


COLUMBIA 
GAS 
SYSTEM 


* 
* 


Columbia Gas System 


Atlantic Seaboard Corporation Gas Company of California Gas Company 





Serving these 
leading pipeline companies 
now total over 


400,000 HORSEPOWER 





A Shown here are 
' trademarks of leading 


pipeline companies. They all 


SOUTHERN CALIFORNIA use dependable DE LAVAL 


GAS centrifugal compressors to 


COMPANY help provide the continent's 
expanding gas requirements. 


Sovthern California 





DRTHER 





TURA 
be 


Trunkline Gas Company Westcoast Texas Eastern Northern 
Transmission Company Limited Transmission Corporation Natural Gas Company 


El Paso Natural Gas Company 


, , T ti tal 
United Gas Pipe Line Company tegen cation 


Gas Pipe Line Corporation 


oy DE LAVAL if entrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 


Nottingham Way, Trenton 2, New Jersey 





P 615.6 


entralized Monitoring 
ith Digital Telemetering 


System of increased magnitude is handled on narrow 


G. L. Maciula 


Chief Engineer 
Service Pipe Line Company 


PROBLEMS inherent in moving large 
volumes of several different grades of 
crude oil over long distances through 
a complex pipeline system make it nec- 
essary that the operators know at all 
times the rates of flow, pressures, loca- 
tion of interfaces, and volumes in every 
section of the system. When this infor- 
mation is delivered to a central point 
by instrumentation rather than manual 
communication, we have centralized 
monitoring 

This is also the key to unattended 
operation of pumping stations because 
the means used to monitor are also 
used to control operations. Centralized 
monitoring implies both control and 
supervision of facilities at a remotely 
located point. 


frequency spectrum, conserving channel space 


Control and Supervision 

In the language of telemetry, there 
is a difference between a control op- 
eration and supervisory operations. 
This is illustrated in Fig. 1. An example 
of a control operation is shown at the 
top. Closing of contacts through a push- 
button at the central office results in 
the starting of a motor at a remote 
point. The end result is obtained by 
having the pushbutton energize a tone 
transmitter, which in turn energizes a 
receiver and actuates a relay contact to 
make the circuit at the remote point 

The lower part of Fig. 1 shows a 
supervisory indication. In this case, the 
closing by pressure of a contact at the 
remote point is indicated by a lighted 
bulb on a panel at the central monitor- 


ing location. The indication could be 
caused by any action at a remote point 
that can operate an electrical contac- 
tor. Significant in Fig. 1 is that in each 
case the operation was carried out over 
a communication circuit and not on a 
power circuit. The circuit may be wire 
line, radio or microwave. When the 
system extends to measuring variables, 
we have telemetering 

Control operations apply to starting 
and stopping of pumps, operating gate 
valves, changing speeds of engines, etc 
Supervisory indications coming back to 
control points tell the condition of 
things and information such as line 
pressures, flow, tank levels, gravity, 
and machinery faults. Thus, control 
functions are commands that opera- 
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Definition of control and supervisory indication. 











FIG. 2. A different number system 


tions take place, while supervisory 
indications tell the results of these op 
erations. Supervisory indications give 
information of the “yes or no,” “on- 
off” or “how much” type. The “yes or 
no” or “on-off” type of indication tells 
the operator at the control point that 
a pump is running or is not running, 
that a gate is open or closed, that there 
is a machinery fault, or anything that 
can be indicated by a simple switch 
The “how much” indications apply to 
such variables as flows, pressures. 
levels, etc., and involve a more com- 
plicated means of measurement 


Communication System 

With a multitude of indications com 
ing into a control center and a score 
of commands going out from this cen- 
ter, a communication circuit may be 
overburdened in short order if each 
function is assigned a separate im- 
pressed tone. Most monitoring systems 
available are based on ingenious de 
signs for using a minimum number of 
tones in order to conserve communica 
tion requirements. 

Since communication space, whether 
owned or leased, costs money, efficient 
use of such space becomes very im 
portant. The simplest and least expen- 


sive type of communication is_ the 
single telegraph channel with a fre- 
quency width of 15 cps. Next is a voice 
channel with a width of 3000 cps and, 
for purposes of comparison, a 90- 
channel, 1,000,000-cps microwave sys 
tem and a TV channel of 5,000,000 
cps. All can be used for centralized 
monitoring. Because communication 
costs are generally proportional to the 
width of the frequency spectrum, it 
is apparent that the telegraph and voice 
channel are most attractive econom- 
ically. 


Analogue 

Our first attempts for centralized 
control of pipeline facilities were in- 
stalled on 3000-cycle voice channels 
A spectrum of 3000 cycles can be used 


conveniently to handle 15 distinct 
tones, sufficient to control a small 
pumping system. In such a system, 
tones or combinations of tones are as- 
signed to distinct functions, i.e., sta- 
tion start and stop, machinery faults. 
position of suction and discharge gates. 
pressures, flows, etc. 

These are not all “yes or no” type 
signals so a problem arose in regard 
to indicating with a single tone a var- 
iable such as pressure. This was done 


G. L. Maciula, a native of Bartlesville, Oklahoma, was 
graduated from Oklahoma A & M College as a 
mechanical engineer. He has been with Service Pips 
Line Company since 1946, as a division chief engineer 
stationed in Lubbock, Texas, and a senior engineer 
stationed in the Tulsa general headquarters. In 1952, 
Maciula was made assistant manager of the Oklahoma 
division at Shawnee. He was transferred to Galesburg 
as assistant manager of the former Illinois division in 
1954. In 1956, when the Missouri and Illinois divi- 
sions were consolidated, he transferred to Raytown 
Missouri, to supervise the former Missouri division 
In May 1957, he was appointed chief engineer 


by making the length of time the tone 
was impressed on the circuit propor- 
tional or analogous to the variable. 

Many clever adaptations of this 
principle have been used. Systems of 
this type have been classed by the trade 
as “analogue.” Most telemetering ap- 
plications today are of this type. While 
many of these give excellent perform- 
ance, their popularity is based primarily 
on their priority in the field. 


Digital 

The trend today, at least in our case, 
is away from analogue toward digital 
systems. These offer an improvement 
in that a centralized monitoring system 
of greater magnitude can be handled on 
a very narrow frequency spectrum 
such as a telegraph channel. This ts 
accomplished by using only one tone, 
which is either on or off. By serializing 
the on-or-off tone pulses into combina- 
tions as on-on-off or on-off-off-on-off, 
etc., a series of 20 or 30 on-or-off pulses 
can be arranged into codes that handle 
a great deal of information. Thus, su- 
pervisory indications of the “yes or 
no” and telemetering of the quantita- 
tive data are transmitted in the same 
manner on a narrow frequency band 
and enables us to conserve much com 
munication space. 

Centralized monitoring designed 
around “on-off” type pulses is not 
necessarily a digital system. The con- 
notation digital derives from the man- 
ner in which the quantitative type in- 
formation is transmitted. This requires 
a binary number system and is similar 
to the manner in which electronic com 
puters handle data processing 

It is possible to characterize any 
number from zero to nine by using 
combinations of only four “on-off” 
signals in a series. Fig. 2 illustrates one 
pattern for doing this. We have here 
four lamps that can be either on or 
off. The tabulation shown indicates 
which combination of contacts will 
need to be open or closed for any single 
digit. 

A decimal number thus can be dis 
played or interpreted by the sequence 
in which four contacts are either open 
or closed. Information pertaining to 
pressures, flows, and gravity normally 
requires at least three digits for which 
12 contacts will be necessary. This is 
illustrated at the top of Fig. 3, which 
shows the pattern for the number 665 
In this case, four of the contacts are 
assigned to each of the units, tens and 
hundredths values 

Pressure and flow often require four 
digits, but only the first three figures 
are significant and the fourth or units 
digit is assumed to be zero. This is 
permissible because primary measur- 
ing and recording instruments can sel- 
dom be read closer than to three places 
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This policy gives practical accuracy, 
and results in considerable savings in 
transmitting and receiving equipment 
of the centralized monitoring system. 

The “how much” type of informa- 
tion, which must be read as a decimal 
number, is sent as a series of long and 
short pulses, as indicated in the lower 
part of Fig. 3. Pulses are characterized 
by contacts either open or closed on 
an encoder plate, which is positioned 
by the measured variable. 

Both the transmitting and receiv- 
ing of centralized monitoring informa- 
tion is accomplished by systems of re- 
lays at each location. In order to con- 
serve equipment the relays are inter- 
connected so that long and short pulses 
representing either an open or closed 
contact have meaning, as shown in Fig 
3. Thus, the number 665 is shown in 
code form in the illustration as being 
made up of six marks or pulses and 
six pauses or spaces. In actual practice 
the coded information contains addi- 
tional pulses by which the information 
is identified 


Diagram of Centralized 
Monitoring 

Fig. 4 is a block diagram of a cen- 
tralized monitoring system. The lower 
left side shows information received 
by the dispatcher or other operator 
from which he makes decisions. His 
manipulation of a pushbutton panel 
allows him to send out control com- 
mands through the information trans- 
mitter. These commands are carried by 
microwave or wire line to the informa- 
tion receiver at the remote point where 
the coded signal is converted into a 
local command acting on the pipeline 
facility. 
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FIG. 3. Decimal number to cyclic binary decimal. 


The block diagram also shows where 
information of the “yes or no” and 
“how much” type is gathered into the 
information storage center from which 
it is transmitted to the centralized moni- 
toring office. There this information is 
stored in the data storage center be- 
fore being given to the dispatcher at 
intervals as recorded or indicated in- 
formation. Of course, “how much” 
type information displayed is in deci- 
mal units and not binary code 


Pros and Cons of Digital System 

We have mentioned that digital sys- 
tems conserve communication channel 
space. Generally, this is important but 
the case for digitizing does not end 
there. It is natural that anyone con- 
sidering a monitoring system will be 
interested in its accuracy, reliability, 
and means for recording information. 
In these factors the digital system is 
superior. 





A well-designed analogue system is 
probably equal to a digital system inso- 
far as accuracy of control commands 
and “yes or no” type supervisory indi- 
cations are concerned. The difference 
is in handling the “how much” indi- 
cations. Quite often electrical interfer 
ence will degrade and cause error in 
the analogue signal, which is based 
on time. This is not true for the coded 
impulses of a digital system. When a 
disturbance affects the coded message 
the transmitter is reset and repeats 
sending until the correct information 
is received 


Automatic Print-Out Machines 
At the receiving end, the digital sys 
tem makes possible the display of much 
information in a minimum of space 
Indications of the “yes or no” type are 
shown by annunciator panels or lights 
as with any system, but information 
of the “how much” type is read on in 





FIG. 4. Block diagram of centralized monitoring. 





line type indicators or logged directly 
by automatic print-out machines. 

To demonstrate the use of automatic 
print-out, Fig. 5 shows a log sheet of 
a typical section of line that has an 
originating station, three relay stations, 
and a terminating station. This shows 
the outgoing flow at the originating 
station and the incoming flow at the 
terminating station, the suction, pump 
case, and line discharge pressures at 
the three intermediate booster stations 
and the flow at one of these stations. 
Under normal conditions, this informa- 
tion is printed every hour. When an 
upset occurs in the system, the print- 
out begins immediately and continues 
every minute until normal conditions 
are re-established. 

Fig. 5 shows that logging of data 
took place every minute. Repetition of 
this type is a feature of our logging 
equipment, which can be adjusted to 
print at intervals of 1 minute to 60 
minutes. This illustration is taken from 
a test during which pressure changes 
and flow rates were being studied while 
intermediate booster stations were com- 
ing on the line. 


Easier to Use 

Other advantages can be cited for 
the digital system, such as the ease 
with which information received at one 
control point can be sent on to a master 
control center. Digital systems also con- 
tain the essential fundamentals for 
feeding a computer, and increase the 
possibility that someday we may use 
such devices for operating decisions. 
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FIG. 5. Typical data log sheet. 


Higher Cost 

A couple of disadvantages of digital 
systems are the somewhat higher first 
cost of telemetering equipment, and 
the nuisance of having to double sev- 
eral primary instruments at the con- 
trolled station. Progress is being made 
to reduce the cost of equipment al- 


NOT A MISSILE LAUNCHING ... 


A Microwave Tower 


ALTHOUGH the accompanying pho- 
tograph reminds of a missile or satellite 
launching, it depicts something quite 
different. This unusual looking equip- 
ment is nothing more than a micro- 
wave tower that has been erected atop 
Trunkline Gas Company's new cen- 
tral office building in Houston, Texas. 
But designing engineers sought to 
create a tower architecturally compat- 
ible with the modern office building 
now under construction, and at the 
same time one that would be structur- 
ally sound and highly resistant to the 
effects of air turbulence. 

The tower is constructed of three 
sections of 6-in. line pipe covered with 
rolled ¥s-in. plates that completely en- 
close them. When fully equipped with 
dishes it will weigh approximately 
6000 Ib. 

Thickness of the pipes was decreased 


D-24 


upwardly to reduce unwanted weight 
at the top. At the base they form an 
equilateral triangle. The two rear pipe 
legs rise vertically and the forward pipe 
leg leans toward the apex of the rear 
legs. Spacer plates within the tower 
give maximum reinforcement. The 
three pipe legs serve as conduits for 
coaxial cables. 

After fabrication the tower was 
coated with aluminum, sprayed on to a 
thickness of 10 to 12,000th of an inch, 
which should greatly reduce the fre- 
quency of maintenance, and at the 
same time provide weather-proofing 
and eye appeal 

The 49-ft tower will support a 10-ft 
diam microwave dish at the top and a 
6-ft dish near the base, in addition to a 
VHF antenna. These dishes will be in- 
stalled when the building has been com- 
pleted. 


though we have found no difficulty in 
justifying it to date. Progress is also 
being made by instrument manufac- 
turers to supply dual-purpose equip- 
ment that will give local control and 
security to our pumping stations and 
at the same time fit directly into a cen- 
tralized monitoring system x“** 


at =~ 
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With a special problem to solve 
as throughputs and pressures 
increased, Plantation Pipe Line 


found its answer in... 


ELECTRO-HYDRAULIC 
CONTROLS 


William H. Massey, Jr. 
Research Section, Engineering Department 
Plantation Pipe Line Company 


FOR MORE THAN a decade Planta- 
tion Pipe Line Company’s primary 
means of balancing hydraulic gradi- 
ents, and caring for transient condi- 
tions along the system, has been with 
pneumatic controllers coupled with 
spring-opposed diaphragm valves. (See 
Fig. 1.) 

Theoretically, the pipeline and as- 
sociated pumps are designed to develop 
full capacity on gasoline without the 
use of throttling equipment. But, in 
reality, with intermediate delivery 
points and products in the line having 
different gravities and viscosities, the 
control valve is required to function 
much of the time. When line condi- 
tions require, the control system 
should 

1. Throttle as pump suction pres- 

sures approach a present low 
limit. 

Throttle as station 
pressures approach a preset high 
limit. 

Throttle as flows approach a pre- 
set high limit (at originating sta- 
tions only), or throttle as motor 
loads approach a preset high 
limit (at unattended stations 
only) 


discharge 


Although the pneumatic system has 
performed these control tasks satis- 
factorily, there have been maintenance 
problems introduced that are trouble- 
some and costly in loss of throughput. 
Paramount among these problems is 
that of drying instrument air, particu- 
larly when ambient temperatures drop 
to the freezing zone 

It should be mentioned that excel- 
lent air-drying equipment is available, 
but, as a general rule, initial cost of 
the equipment is quite high, and re- 
charging the elements imposes an ad- 
ditional task on maintenance person- 
nel. It is not economical in a system 
like Plantation’s, where prime movers 
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and all auxiliary equipment are pow- 
ered by electricity, to invest large sums 
of money for air-producing, air-filter- 
ing, and air-drying equipment when its 
only function is to position a single con- 
trol valve. 

As throughputs were increased and 
pressures more nearly approached the 
design limits of the system, more ac 
curate pressure protective shutdown de- 
vices were installed. Along with this 
came the narrowing of the span be- 
tween maximum pressure control 
points and maximum pressure protec- 
tive shutdown points. All this imposed 
more serious demands on the control 
system, particularly when there were 
transient upsets within the control loop 
of the station itself. It was under these 


conditions that another problem of air 
appeared. With the inherent lag in any 
air system, it is difficult for a control 
valve, with a complete upset, to seek a 
new control position without some 
overshoot in stem travel. If this over- 
shoot continues for several cycles under 
“tight line” operations, the results are 
pressure surges, which will mean the 
loss of one or all pumping units 


Critical Problem at 
Unattended Stations 

It wasn’t until Plantation built re 
motely controlled unattended pumping 
stations in 1953 that these and other 
air problems became critical. At these 
stations there were no operating per- 
sonnel to periodically blow off the ac 





cumulated water in air transmission 
lines or to take over manually on the 
control valve when an air relay failed 
to operate. Instead, the station went off 
the line until maintenance crews could 
be dispatched from the controlling sta- 
tion some 30 to 50 miles away to cor- 
rect the trouble. 

In trying to alleviate this condition, 
the obvious thing was to get rid of air 
and use some type of electronic sys- 
tem for controlling the line. Appar- 
ently, the most sensible solution was to 
use the electrical signal directly to 
position the valve instead of convert- 
ing it into hydraulic power. However, it 
was decided that, for Plantation service, 
no satisfactory or economical system 
of this type was available, and, there- 
fore, an alternate system consisting of 
an all-electronic controller coupled 
with an electro-hydraulic actuator was 
accepted for a test installation. (See 
Fig. 2.) 

The test installation was made in 
1957 on a one-unit, 1800 hp, remotely 
controlled, unattended station. This 
was controlled through a 10-in. double- 
seated percentage V-port valve with 
rates up to 6500 bbl per hr on a 14-in. 
main line. It was the purpose of this 
installation to determine whether an 





William Massey joined Plantation Pipe 
Line Company in 1947 as a junior 
draftsman shortly after his separation 
from the U. 8. Navy. He has performed 
various engineering assignments in the 
office and has served as resident engi- 
neer and chief inspector during pipe- 
line and pump station construction. 
Since joining Plantation he has ob- 
tained the BCS degree in industrial 
relations from the Atlanta division of 
the University of Georgia. He is pres- 
ently assigned in the research section 
of the Engineering Department and 
devotes much of his time to instru- 
mentation work, 

Massey is married and the father of 
two children. He was born in Yonkers, 
New York, 33 years ago; but when he 
was three, his family moved to Atlanta, 
Georgia, where he has lived except for 
the time he was in the military service. 
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FIG. 2. 


electronic system of this type had con- 
trol characteristics equal to that of a 
pneumatic system and also to study the 
endurance of all component parts. 

In comparing the equipment costs 
of a new pneumatic control system with 
that of an electro-hydraulic control sys- 
tem for control of pump suction, sta- 
tion discharge, and motor load, the re- 
sults were surprisingly close: 

Pneumatic system — including con- 
trollers, air compressors, filtering and 
drying equipment, pressure control 
switches, necessary tube and fittings 
and pneumatic diaphragm motor for 
throttle valve — approximately $4000. 

Electronic system — including con- 
trollers, electro-hydraulic actuator for 
throttle valve, and necessary cable, con- 
duit and fittings — approximately 
$4550. 

This approximate 10 percent differ- 
ence in equipment cost was immedi- 
ately offset when installation began. 
The electronic system, having fewer 
components than the pneumatic sys- 
tem, naturally required fewer man- 
hours to install 


How Control System 
Has Performed 

Performance of this control system 
has been far better than expected. The 
electro-hydraulic actuator under maxi- 
mum load conditions has _ stroking 
speeds of 4% in. per sec. This speed, 
coupled with an electrical feed-back 
circuit incorporated in the actuator, af- 
fords maximum response with mini- 
mum overshoot. Resolution sensitivity 
and dead band are better than .05 per- 
cent. Linearity of this particular 
actuator is within 3 percent of stroke; 
however, experience has proved that 
deviations from linearity in amounts of 
7 percent or 8 percent do not impair 


the performance of the control action. 

Electronic controllers selected for 
this installation are of standard manu- 
facture and have been used in process 
control for several years. Physical di- 
mensions of the instruments are minia- 
ture in design, making them applicable 
to control panel arrangement. They in- 
corporate printed circuitry with plug- 
in features for all component parts, 
which simplifies maintenance and re- 
placement. Accuracy of the control 
system is 1.5 percent of measure- 
ment span, and, coupled with the 
bonded strain gage type pressure 
transducer, has an overall accuracy of 

2 percent of measurement span. 
Calibration and alignment procedures, 
with proper test instruments, have of- 
fered a savings in time and manpower 
when putting the system into operation 

The one problem encountered in 
this initial installation was drifting in 
control instruments and erratic cycling 
in the actuator movement, caused by 
stray currents being induced in the con- 
trol circuits of the control loop. Experi- 
ence from this installation proved that 
it is practical to isolate each of the con- 
trol circuits with an individual shielded 
cable and to ground this shield at one 
end only to minimize the possibility of 
induced currents flowing on the shield 
itself due to potential difference. 

This installation to date has been 
operating almost continuously for 16 
months. Only maintenance required by 
the electronic controllers has been rou- 
tine calibration checks, and replace- 
ment of two tubes and one fuse. The 
electro-hydraulic actuator has required 
the replacement of a differential trans- 
former, which is located in the feed- 
back circuit, and a “torque motor,” 
which is the prime mover for a four- 
way valve directing hydraulic fluid to 
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fittings 
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These 11 product transfer lines — some over 1,000 feet long 
— handle fiow at the rate of 1,600 gpm each, yet Hydril Surge 
Absorbers enable them to be closed in a fraction of a second 
without over-pressuring lines, fittings or metering equipment 


HYDRIL TYPE “K” SURGE ABSORBER 


smooths out shock and pulsation in pipelines 


QUICK-CLOSING VALVEs and piston-ty pe pumps punish pipelines by imposing 
sudden peak pressure loads. Unless these surges can be absorbed or 
smoothed out, pipe and fittings are exposed to stresses which 

may cause costly failure. 

‘Hy dril Type ‘ ‘K” Surge Absorbers are successfully controlling 
many types of line surge and pulsation in petroleum product handling 
lines, water pumping systems and oilwell repressuring programs. 
Simple design and construction assures long, trouble- 
free operation. This same oil field-proven Hydril 
design has been used for many years as a pulsation 
dampener on high- pressure oilwell mud pumps. 

Servicing, though rarely required, is readily performed 
without special ‘tools and without shutting down 

the system or removing the unit from the line. 
Available in a wide range of sizes and 

pressure ratings. 


Another dependable Hydril pressure-control product 


FOR FURTHER INFORMATION ON 
PIPELINE ENGINEER, May, 1959 ADVERTISED PRODUCTS. SEE READER SERVICE CARD 





FIG. 3. 


the ram. Both of the actuator failures 
occurred within the first month of 
operation. 


Other Installations Made 
Plantation was so impressed with 
the possibilities and performance of 
this control system used in the test in- 
stallation that plans were made in 1958 
to install five additional systems. The 
largest was at Collins, Mississippi, 
where three of the control sytsems were 
installed, one on each of three main 
lines served by this station. The com- 
bined horsepower controlled at the sta- 
tion is 8400, with an average through- 
put of approximately 280,000 bbl per 
day. This installation was completed 
and in operation by October 1958, and 
to date there have been no station shut- 
downs due to mechanical or electrical 





failure of the equipment in the control 
system 

The two remaining control systems 
were installed at remotely controlled 
stations on a 12-in. main line in Ala- 
bama. These were patterned after the 
test installation made in 1957, except 
that they control two series-connected 
pumps totaling 1200 hp. The stations 
were put into operation in early No- 
vember of 1958 and, like the station at 
Collins, Mississippi, have been operat- 
ing without failure to date 

Calibration of the instrumentation in 
the above installations has remained 
stable (within manufacturers’ limits) in 
all but two instances. In both of these, 
drifting occurred within 24 hr after 
dead-weight calibrations were made. In 
isolating the difficulty, it was found 
that in both cases the trouble was due 


to faulty shielded cable between the 
pressure transducer and the instrument 
amplifier. 


Change in Actuator Design 

On a more recent installation, Plan- 
tation converted an existing 4-in. lat- 
eral line pumping station to a remotely 
controlled unattended pumping station 
At both the controlling station and the 
controlled station, electro-hydraulic 
valve actuators of a different design 
were installed (see Fig. 3). The only 
likeness in design of this actuator and 
the ones previously used is that both 
have hydraulic rams to position the 
plug. Differences that interested Plan- 
tation most were: Lower initial cost, 
stroking action accomplished without 
electronic amplification of controller 
signal, and mechanical feed-back. Also 
included in this installation were elec- 
tronic controllers of the same design as 
previously installed. 

Fig. 4 shows a permanent installa- 
tion of these instruments at the control- 
ling station in Bremen, Georgia. The 
left half of the board contains instru- 
ments, gages, and necessary equipment 
to operate the 300-hp pumping unit at 
the controlling station; the right half 
provides supervision and start-stop 
facilities for the remotely controlled 
pumping unit. 

These installations were completed 
and put into operation in January 1959 
and have been operating almost con- 
tinuously since. Performance of this 
actuator has been good. Stroking speed 
under full-load conditions is .37 in. per 
sec. Resolution sensitivity and dead 
band are better than .05 percent of in- 
put range, and linearity is within 2 per- 
cent of stroke. 

Operating experience with this actu- 
ator indicates that for Plantation’s use 
it wouid be applicable for 80 percent of 
the control needs, but in isolated cases 
where control demands are unusual, 
the actuator has a tendency to over- 
shoot when the control system is sub- 
jected to a complete upset. This can be 
helped by changing proportional band 
and reset settings, but in doing so the 
response time of the control system is 
handicapped. Due to the short period 
of operation, it is felt that Plantation 
is not qualified to comment on the serv- 
ice life of this actuator. 

As mentioned, Plantation has in- 
Stalled to date eight electronic control 
systems with electro-hydraulic actua- 
tors as final control elements. Four of 
these are operating in manned stations 
and four in remotely controlled loca- 
tions. Operating and maintenance per- 
sonnel alike have expressed favorable 
opinions as to operating qualities and 
calibration procedures of this equip- 
ment ** 
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10 PIPELINER 


WITH EXCLUSIVE TORQMATIC CONVERTER DRIVE! 





* 


Digging Width from 30 to 44 inches 
* Digging Depth to 7 feet 











Now —from the most famous name in ditchers 
—an advanced high-production machine to fit 
9 out of 10 pipeline jobs. It’s the Gar Wood- 
Buckeye Model 318 Pipeliner—engineered from 
the ground up to handle a wide range of pipe- 
line work more efficiently, more economically 





than any other ditcher ever offered. Here are 
the things you want and need in a pipeline 
machine: high production, ease of operation, 
transportability, job flexibility, long life, easy 
maintenance, engine efficiency. All these and 
more are yours with the all-new, all-modern 318! 

















31S PIPELINER 


Exclusive TORQMATIC CONVERTER DRIVE delivers the power you need the instant you need it! 


For the first time with any ditcher you may vary 
the operating speed in any gear range by approxi- 
mately 40% without losing horsepower and with- 
out stopping to shift. This smooth, always avail- 
able flow of power is controlled instantly, precisely 
and automatically by Gar Wood’s unique tail shaft 
governor and transmission arrangement—control- 
led so that engine-converter combination matches 
the torque and speed to the load. Here’s what 
the torque converter drive can mean on your job: 


MORE WORK OUTPUT—Torqmatic Converter 
Drive multiplies engine torque as it’s needed, up 
to 214 times more workpower. Power is delivered 
with optimum engine efficiency, without harmful 


Only Gar Wood - Buckeye offers features like these as Standard Equipment : 


fuel capacity for a full day’s operation... only two components 
require daily lubrication. ..exclusive single wheel-hoist cable 


engine lugging and stalling. Because the engine 
works “easier”, maintenance and fuel costs are 
greatly reduced. 


EASIER OPERATION — Torque converter with tail 
shaft governor gives you automatic adjustment of 
power to load requirements, and, in addition, gives 
the operator 40% range within each gear selection. 
Production efficiency is maintained and operator 
fatigue reduced. 


LONGER EQUIPMENT LIFE—Torqmatic Con- 
verter Drive provides a hydraulic cushion that 
absorbs the shock of sudden loads. By elimination 
of damaging impact loads, life of the entire machine 
is greatly extended. 


GarWood 


INDUSTRIES, INC. 


reduces cable replacement expense... exclusive auxiliary drive 


provides “live” hydraulic power for optional equipment. . . self- 


Findlay, Ohio « Wayne, Michigan 


adjusting conveyor to handle spoil at any depth... unit construc- 


tion of major assemblies to save maintenance time. 











costs, reduced contamination 


G.E. Paterson, Senior Engineer 
Technical Department, Humble Pipe Line Company 


DURING 1958, Humble Pipe Line 
Company and Humble Oil and Refin- 
ing Company completely revamped 
their respective delivery and receiving 
facilities at the latter's Baytown refin 
ery for “over-and-short” charging of 
distillation units 


THE PROBLEM: 


|. High labor cost caused by man- 

ually switching and sampling 

eight incoming crude streams 

and manually gaging the refin- 

ery’s receiving tankage. 

High maintenance and contami- 

nation expense caused by com- 

plex filling system 

3. High tank filling and breathing 
losses caused by the number of 
“working” tanks 


THE SOLUTION: 


|. Pushbutton switching and auto 


matic sampling of incoming 


DESIGN CONSIDERATIONS 


1. Centralize semi-automatic con 
trols in control house for one-man 
operation. If remote equipment should 
fail, the operator can perform job 
manually 

Select equipment with safe work 
ing pressure. Maximum meter pres 
sure during delivery to the dock tank 
farm is 200 psi (maximum static pres 
sure on any incoming line is 100 pst) 
Working pressure equipment of 230 
psi was used 

3. Protect each incoming stream 
with a reliable pneumatic loaded reliet 
valve. As the relief tank is small, any 
relieving stream must have a visual and 
audible alarm 

4. Provide remote reading pressure 
gages for all incoming streams 

5. Install back pressure control if 
required to keep line packed. The 
Satsuma 20-in. is the only line requiring 
back pressure to prevent line drainage 
(90 ft Although automatic 


equipment such as a flow 


static) 
actuated 


switch and a pneumatic loaded top 
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streams to reduce labor costs 
2. Metering refinery deliveries to 

reduce labor costs and storage 

requirements 
3. Separating fill lines and unitizing 

storage to reduce vapor losses 

ind contamination 

Humble Pipe Line Company's crude 
cil metering installation at Baytown ts 
shown schematically in Fig. 1. This 
drawing shows that the Satsuma, Web- 
ster No Webster No. 3, Hull, 
Anahuac, and Cedar Point streams 
may now “feed” the MSC (mixed 
sweet) filler simultaneousiy. This line 
mix can be credited with more uniform 
composition of crude fed to the dis- 
tillation units. In addition to the crude 
oil deliveries to six refinery “tank bat 
teries”, the facilities include two fill 
lines, each three miles long, to ship 
loading tankage, and a_ three-stream 
butane-propane PD meter unit con- 
structed in 1948 


AND CHECK LIST 


works for the 20-in. check valve could 
have been used, the Baytown operator 
manually “shuts off” the line with a 
motor operated manifold valve when 
notified by Satsuma 

6. Indicate gravity changes on all 
streams handling different grades of 
crude. The 20-in. line handling seven 
crude grades, one or more daily, had a 
remote (3'2 mile upstream from the 
manifold) and a local instrument in 
stalled in 1956 
lation indicated that only remote in- 


This successful instal 


stallations would be required on the 
three smaller streams, handling fewer 
batches 

7. Provide adequate operating PD 
meters with one spare, for maximum 
throughput of each stream. Meters of 
2000 gal per min were used for the 
larger streams to simplify maintenance 
and reduce the number of spare parts 

All meters are equipped with auto- 
matic temperature compensators (cor- 
recting for the weighted average gravity 
of stream) and counters reading to 
| 100th bbl. The meters for each sys- 


and evaporation losses 


B. A. Campbell, Associate Engineer 


Southern Division, Humble Pipe Line Company 


P 670. 


Pipeline to Refinery 
Custody Transfer Streamlined 


Humble’s installation at Baytown has lowered labor and maintenance 


tem have a mechanical accumulator, 
impulse transmitter, solenoid and hand 
operated shifter with limit switches, 
and dual counter ticket printers read- 
ing in whole barrels. Ticket printers 
located in the control house were con- 
sidered but cost of a fail safe electric 
transmission system could not be justi- 
fied 
8. Protect meters with vertical type 
strainers 
9. Install soft seated check valves on 
all streams to protect against reverse 
flow and oil loss, especially when line 
mixing takes place at the manifold 
10. Equip each system with a 
dependable proportional sampler and 
mixing device to assure a homogeneous 
fluid at the sample tap. Each sampler 
has dual receivers to allow sample test- 
ing at a convenient time 
11. Design manifold for switching 
of streams. All valves were equipped 
with electric motor operators for re- 
mote control. The manifold is con- 
structed of short barrels and spaced 
properly to facilitate future additions 
and changes 
12. Provide approved type meter 
proving facilities. A  125-bbl, upper 
and lower neck atmospheric prover, 
internally coated with epoxy and ex- 
ternally insulated with cork-asphalt was 
installed for calibrating 2000 gal per 
min meters. The lower tank neck is 
equipped with straightening vanes and 
both necks have liquid level sensing 
device connections for future testing 
of “running start and stop” electronic 
proving. A 9-second opening and clos- 
ing motor operated lubricated plug 
valve was installed at the prover for 
starting and stopping flow when using 
either method of calibrating 
A 2000 gal per min master meter 
complete with geared calibrator or ad- 
juster driving a “Gross” counter and 
an automatic temperature compensa- 
tor driving a “Net” counter was pro- 
vided for: 
(a) Master meter calibration of all 
2000 gal per min meters 
(b) Measurement of crude deliv 
eries from the relief tank to the 
refinery. 
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FIG. |. Schematic diagram of Baytown metering station. 


(c) Spare meter when an operating 
meter’s internal element is re- 
moved for repair. 

Smaller size meters have a separate 
25-bbl double deck, internally coated 
and externally insulated, atmospheric 
prover. Connections for providing port- 
able or trailer mounted meters are in- 
stalled at this calibration tank. 

13. Construct simple control board. 
The control panel uses a raised buss- 
type flow diagram, which allows 
changes without damage to the surface. 
A control wall was used to provide 
ample space for additions and to 
simplify maintenance. 

14. “Build in” safety. (a) The con- 
trol building, which houses non-ex- 
plosion-proof electric equipment is 
located 150 ft from the nearest part of 
the crude metering installation and 420 
ft from the butane propane meter bank. 
(b) All electrical devices at the meters 
and manifold are explosion-proof type. 
(c) Heavy material handling equip- 
ment is installed to move meters, meter 
internal elements, and strainer baskets 
or covers. (d) Air pressure and air 
operated tools have been provided for 
meter maintenance and for operation 
of gate valves 


Follow the Flow 

The control wall, which ts a facsimile 
of the metering set-up, and details of 
the associated equipment, are pictured 


in Fig. 2 
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Gravitometer and Batch Alarm 
API gravity of such stream handling 
batches is monitored by recording 
gravitometers, located 2 to 342 miles 
ahead of the meters, and telemetered to 
continuously recording receivers on the 
control wall. The Satsuma stream has a 
second gravitometer located at the 
meters and has a two-pen receiver. 

Each receiver is equipped with an 
adjustable high-low electronic vane 
that actuates a red, batch-change light 
and an audible alarm when an inter- 
face passes the remote detection point 

The Satsuma stream is switched 
when the pattern of the local instru- 
ment reaches the mid-point of the batch 
interface, as determined by interpre- 
tation of the remote instrument read- 
ing. The other streams are switched 
when the remote meter reading equals 
line displacement from the remote 
signal point. 

Gravitometers also are used to 
detect high BS&W “slugs”. The refiner’s 
over-and-short feed system has a “dry 
feed tank” but also has a limit of the 
amount of water that can be handled 
Dangerous amounts of water must be 
detected and disposed of before they 
reach the “stills”. 


Pressure Relief Alarm 

Each system has a red light and 
audible alarm, which is activated by an 
explosion-proof micro switch. This 
switch is operated by an adjustable 
cam connected to the clapper shaft of 


a soft seated check valve downstream 
from a pneumatic loaded relief valve 
The check also “doubles” as a shut off 
valve if the relief valve needs mainte- 
nance. Oil level in the relief tank is 
maintained as low as possible to mini- 
mize contamination between crude 
grades and to provide maximum 
“room” for relieving the 10,000 bbl 
pr hr Satsuma stream 


Pressure Gage 

Each system has a pneumatic pres- 
sure transmitter upstream from the 
meters, which transmits incoming line 
pressure to a receiver gage on the con- 
trol diagram. Line pressure indicates to 
an experienced operator 

(a) If a meter factor compressi- 
bility correction should be used 
for a “dock” delivery; 
A possible failure of a “dock” 
line when pressure drops and 
flow remains unchanged; 
(c) A strainer stoppage and possible 

meter trouble when pressure in- 


creases 


(b) 


Sampler Tank Selector 
and Sampler 

Selector switches, labeled “Tank No 
1” and “Tank No. 2,” and lights to 
indicate the tank being filled, are lo- 
cated in the flow diagram. 

The automatic pipeline sampler pic- 
tured in Fig. 2 and shown schematically 
in Fig. 3 is a gas-operated, clean-oil 
displacing type with two containers 
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Solenoid valve “C” 
tric impulse transmitter mounted on 
the meter accumulator system. Two 
horizontal sample taps are installed into 
the center of the pipeline downstream 
from a orifice plate. Crude oil is route. 
at pipeline pressure into one of the 
two sample chambers through solenoid 
valves that are operated from the con 
trol wall. Crude oil flow is limited by 
movement of the piston separating the 
sample from the clean oil. Piston move 


is paced by an elec- 
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PRESSURE RELIEF SYSTEM 


CONTROL WALL 





REMOTE GRAVITOMETER 
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ment is controlled by the rate at which 
the gas-operated slide-valve and 
measuring chamber “E” allows clean 
oil to flow from the cylinder into the 
reservoir. This rate of flow can be con 
trolled by changing the stroke of the 
floating piston measuring chamber. 
Samples are displaced from the 
chamber into a light weight can by 
applying gas pressure to the clean oil 
reservoir with valve “B” and then open- 
ing valve “H”. The composite sample 


. 





~ 


BUTANE-PROPANE METER BAN 


is mixed thoroughly then a representa- 
tive sample of the composite sample is 
tested in a heated centrifuge to obtain 
BS&W content 


Meters, Remote Counter and 
Ticket Selector 

Deliveries through each system are 
measured by low head loss, sliding vane 
type, PD meters, operating at 60 to 80 
percent of their rated capacity. The 
Satsuma 20-in. stream, for example, is 


FIG. 2. The control wall, which is a facsimile 
of the metering set-up, and details of associ- 
ated equipment. 
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FIG. 3. Schematic diagram of automatic pipeline sampler. 


measured by five 68,500 bbl-per-day 
meters, four of which normally operate 
together. A combinator system “adds” 
individual meter reading into one of 
the dual counter-ticket printers. 

The impulse transmitter on the ac- 
cumulator system which paces the 
sampler aiso paces the 6-figure reset 
counter located in the flow diagram. 
This remote counter registers in 10-bbl 
units to increase counter life. 

Located on the flow diagram are 
ticket selector switches, labels showing 
“Printer No. 1” and “Printer No. 2,” 
and lights indicating the operating 
counter-printer. When the selector 
switch is turned, a solenoid operated 
shifter changes the meter counter- 
printer and when this change is made, 
limit switches on the shifter energize 
the proper indicating light. (Each 
printer head has a manual shifter for 
emergency use.) 

Fig. 2 shows how MI cable was used 
to connect the electrical devices on the 
meter accumulator system. 


Switching Controls, Manifold 

Selecto-pushbutton control for each 
valve, and valve position indicating 
lights, are located on the flow diagram 
for remote operation of motor operated 
double disk gate valves in the switching 
manifold. 

Manifold valves are installed on an 
angle, which allows manual operation 
from ground level if remote opera- 
tion is not possible. 

A 600 gal per min electric-motor- 
driven rotary pumping unit is installed 
on the 2000 gal per min meter bank 
and auxiliary piping is arranged for: 

(a) Pumping crude from the 125- 

bbl prover into the proper fill 
line; 

(b) Pumping a crude grade from 
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the relief tank into the proper 
fill line; 
Pumping crude from any in- 
coming system into the proper 
fill line. 


Meter Proving 

All meter provings are in accordance 
with API Standard 1101 on positive 
displacement meters and all provings 
are witnessed and accepted by a repre- 
sentative of the refinery. The 2000 gal 
per min meters are proved with a 125- 
bbl volumetric prover tank or by the 
master meter. As an example, one line 
meter and the master meter are proved 
simultaneously on each crude grade by 
using the tank. Then the other line 
meters are proved by running them in 
series with the master meter. 

A new electronic system is being in- 
stalled that yields accurate provings 
much quicker with less effort. This 
system consists of liquid level detectors 
installed in both the top and bottom 
necks of the 125-bbl prover; a 1000 
pulse per bbl generator, mechanically 
driven by the meter; an electronic 
switch or “pulse gate,” opened and 
closed by the level detectors; and an 
electronic counter capable of counting 
the fast pulse rate generated by the 
meter. The upper liquid level detector 
will close the pulse gate and initiate 
the closing of the 9-second motor- 
operated prover tank valve. With this 
irrangement meter proving will be 
made “on the run”. Similar equipment 
with a hand operated pulse gate will be 
installed for electronic master meter 
proving 

Initially, the meter proving program 
celled for proving each meter twice 
each month on each grade of crude 
The accumulated data showed that the 
seven crude grades handled through 


the Satsuma line could be consolidated 
into three groups. “Crude Group” 
proving is now being used and has re- 
duced the number of individual prov 
ings from 70 to 30 per month on the 
Satsuma stream. Crudes of other 
streams probably will be grouped when 
more data are available. 

Meter factors for the dock tank 
farm delivery are different from those 
for refinery delivery because the op 
erating pressure of the meter may vary 
by 150 psi. Meters are calibrated at 
dock delivery pressure or a liquid com- 
pressibility factor is applied to a meter 
factor established at a lower operating 
pressure. 

The smaller meters on the East 
meter bank are calibrated with the 25- 
bbl prover. This tank, with portable 


master meter connections, has also 
been used to prove four portable PD 
meter units used in field gathering 


operation. Baytown is ideal for prov- 
ing portable equipment because all 
crude grades are available 


Operation of Equipment 

The samplers have operated satisfac 
torily but have required considerable 
maintenance. Most of the trouble is 
connected with the mercury switch in 
the electrical impulse transmitter on 
the meter combinator, malfunction of 
light duty relays in the pulsing circuit, 
and stoppages of the solenoid valves 
that switch the sample containers. The 
solenoid valves will be removed from 
the crude line to the container installed 
on the clean oil line from the container 
(at G, and G,, Fig. 3). Heavy duty 
micro switches will be installed in the 
impulse transmitters and continuous 
duty relays will be installed in the puls 
ing circuit. 

The basic clean oil displacing type 
sampler has proved trouble free at a 
dozen other installations and can be 
made trouble free at Baytown. 

In February 1959, a booster station 
installed on the Hull 8-in line 
Some of the line had to be drained and 
special operation at Baytown was 
necessary to prevent metering errors 
By routing the air and oil into the relief 
tank and then measuring oil from the 
relief tank with the master meter, 
errors were eliminated. 

The meter proving system has been 
trouble-free and meter 
repeated very well during successive 
runs except when the stream had a high 
BS&W content. 


was 


factors have 


Conclusion 
A good metering installation is a 
sound investment. Overall accuracy 


depends on the best possible equip 
ment, preventive maintenance of the 
equipment, and the skill of operating 
personnel. x*** 
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Control of Throttling 


G. P. Jennings, 


Saves Power 


---and Money 


Blocking off of one or two pump stages reduces 
by 60 percent power required for throttling 


General Superintendent, Phillips Pipe Line Company, Products Pipeline System 


IN PIPELINE WORK it is quite 
common to use a constant speed elec- 
tric motor to drive a centrifugal pump. 
An automatic throttle valve is usually 
installed on the discharge to control 
intake and discharge pressures. When- 
ever the throttle valve operates a defi- 
nite waste of power results. Various 
means have been used to eliminate, or 
at least reduce, this throttling, such as 
installing two or more pumps in a sta- 
tion with perhaps one of them half 
size. 

It is not too difficult to avoid throt- 
tling when operating at full rate on a 
product of fairly constant gravity. 
When operating at reduced rates, how- 
ever, or on a products pipeline system 
that handles various products from 
propane to furnace oils, throttling is 
often required. 

Fig. | shows the capacity head curve 
on a typical 6-stage pump. Differentials 
for four and five stages are also shown. 
The “line pressure required curve” as- 
sumes that at a pumping rate of 60,000 
bbl per day, all six stages are required 
and no throttling occurs. At 55,000 
bbl per day only about 900 psi, or five 
stages of pressure, are required, and at 
50,000 bbl per day only about 740 psi, 
or four stages, are required. Therefore, 
if one could remove and replace im- 
pellers at will, there would be no prob- 
lem. This is, of course, impossible, 
however, one can “block off” one or 
two stages and thus save about 60 per- 
cent of the power that would other- 
wise be wasted by throttling. 

It can be noted from Fig. | that at 
zero flow the horsepower requirement 
is about 560 hp or 40 percent of the 
1400 hp required at 60,000 bbl per 
day. This same percentage, of course, 
applies to each individual stage. 
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FIG. |. Capacity head curve of a typical 6-stage 


How Stages Are Blocked Off 
Fig. 2 shows a typical 6-stage pump 
installation with the conventional auto 
matic throttle valve. The pump is pro- 
vided with two discharge nozzles, the 
conventional at the end of the 
sixth stage and an additional one at the 


one 


electric 


the fifth 
motor-operated valve, a check valve, a 


end of Stage. An 
differential pressure mercoid, and a re 
versing contactor also are provided 
The upper limit of the differential 
pressure mercoid ts set to operate at a 


pressure differential somewhat in ex 
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FIG. 2. Typical 6-stage pump installation with conventional automatic throttle valve. 


cess of the pressure developed by the 
last stage. The lower limit is set to oper- 
ate at a pressure differential slightly in 
excess of the pressure drop through the 
throttle valve when wide open, In op- 
eration, when the differential across the 
throttle valve reaches the upper limit 
of the setting of the differential pres- 
sure mercoid, it opens (or closes) the 
circuit to the reversing contactor, 
applying energy to the electric motor- 
operated valve, which closes slowly. 
During this closing, the pressure on 
the downstream side of the electric 
motor-operated valve will decrease 
gradually and, at the same time, the 
differential across the throttle valve 
also will decrease. When the pressure 
on the downstream side of the electric 
motor-operated valve drops to the dis- 
charge pressure of the fifth stage, the 
check valve will open, and when the 
electric motor-operated valve closes 
completely, the last stage is cut out. 
The throttle valve is now throttling 


the discharge slightly. When the last 
Stage of pressure is again required, the 
throttle valve will start to open, and 
when the throttling differential drops 
to the setting of the lower limit of the 
differential pressure mercoid, it will 
close (or open) the circuit, and con- 
versely to the above operation the elec- 
tric motor-operated valve will open 
and restore the last stage to normal 
operation 

The additional discharge nozzle 
can, of course, be placed at the end of 
the fourth stage instead of the fifth 
stage and thus cut out two stages if 
throttling is expected to be this severe. 
One might think that excessive heat 
will develop with one or two stages 
blocked, however, there will be suffi- 
cient normal leakage from the blocked 
Stages to lower pressure stages to dissi- 
pate the heat generated. 

The above assumes the installation 
is in an unattended station and must, 
therefore, be automatic. If the station 





The Author 


G. P. Jennings is general superintendent of the Phillips 


Pipe Line 


the last 20 


Company products pipeline system. For 
vears, he has heen actively engaged in 


pipeline operations, and before that spent eight years 
in the general engineering department on design and 


construction of pipeline facilities 


He served in the 


zinc industry as design engineer and also was a service 
engineer on locomotive feed-water pump and feed- 
water heater problems. Jennings obtained his mechan- 
ical engineering degree from Rensselaer Polytechnic 


Institute. 
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is manned, however, an ordinary valve 
can be substituted for the electric 
motor-operated valve and the differen- 
tial pressure mercoid and the reversing 
contactor can be omitted. Then, the 
operator simply notes when excessive 
throttling occurs and closes the valve 
on the normal discharge. 


How Much is Saved? 

To obtain an idea of the possible 
savings that can be made by blocking 
out one stage we will assume that we 
wish to operate at 55,000 bbl per day 
with one stage cut out versus the usual 
method of throttling. (See Fig. 1.) 


THROTTLING METHOD 

(Assume $0.01 per kw-hr energy 
cost and 82 percent pump efficiency) 
1080 « 0.000017 
0.82 


55.000 » 1230 hp 
0.746 


0.95 
0.01 « 24 = $232 per day 


1230 


BLOCKING OUT LAST STAGE 


Five stages: 
§5,000 « 905 0.000017 


0.82 


1030 hp 


Sixth stage 


55.000 (1080-905) 0.000017 


0.82 
0.40 = 80 hp 


All stages: 


1030 + 80 
1110 


1110 hp 
0.746 

0.95 

0.01 x 24 = $209 per day 


Saving 


232 — 209 = $23 per day 

In designing a new pipeline or an un- 
attended station it may appear that the 
saving will not justify the cost of the 
additional equipment; however, operat- 
ing conditions frequently change and 
may thus require much more throttling 
than anticipated in the original design 
It might, therefore, be wise to provide 
an additional discharge nozzle on the 
new pump, which can be blinded off 
and used later if required. An alternate 
method would be to install a conven- 
tional valve on the normal discharge 
and a check valve on the second dis 
charge. Then, if conditions change and 
are likely to require throttling for an 
extended period, one stage could be 
blocked out by simply closing the valve 
on the normal discharge *** 
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Communications building at Joliet, Illinois. Antenna in center on roof 
is part of Natural’s RF terminal at point of interconnection with the 
Texas Illinois microwave system, for extending Natural's channels into 


Py e| 


Chicago. Line rigged at base of tower is for raising third reflector. 


RF terminal equipment at Joliet including power and control equip- 
ment and baseband order wire. All stations are equipped with full 
duplicate standby RF equipment arranged for bi-lateral switchover 


Combination Microwave-Wireline 
Solves NGPL’s Communication Needs 


C. E. Upson 


General Superintendent of Communications 
Natural Gas Pipeline Company of America 


ON MAY 1, 1959, Natural Gas Pipe- 
line Company of America will begin 
operation of its newly constructed and 
modernized communications facilities 
between Chicago, Illinois, and Ama- 
rillo, Texas. 

Natural has always recognized the 
importance of fast, reliable communi- 
cations in the operation of its long- 
haul pipeline systems. Speed in handl- 
ing gas dispatching and production 
orders, in reporting and advising those 
concerned of emergency conditions, 
and in dispatching men and equipment 
in connection with pipeline repair work 
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New installations increase service for VHF mobile relay, 


data transmission, telemetering, supervisory 


control and voice communication 


is an important factor in assuring an 
uninterrupted supply of gas to our 
markets 

Since construction of its first high- 
pressure gas transmission system in 
1930-31 to deliver gas to markets in 
the Chicago area from the Texas Pan 
handle fields, Natural has operated and 
maintained a company owned wireline 
communications system between its 
general offices in Chicago, production 
offices in Amarillo, and all interme 
diate compressor stations. These wire 
facilities, as initially constructed, rep- 
resented a modern and reliable means 
of effectively controlling system opera- 
tions. 

By 1938 operations were becoming 
more complex and Natural installed 
AM radio base station transmitters and 
receivers at each compressor station, 
and mobile receivers in cars and trucks 
of key field personnel. This equipment 
provided excellent emergency “point- 
to-point” communications between 
compressor stations for relay of urgent 


operational traffic at such times as our 
wire lines were inoperative due to sleet 
wind, or electrical storm damage. It 
also provided a means of relaying mes- 
sages to mobile units. The base station 
equipment was further arranged to be 
transported to and operated as a two- 
way message service at field locations 
where major pipeline repair work re- 
quired. 

These radio facilities gave way to 
more modern VHF base and mobile 
equipment in 1947-48 and Natural is 
presently operating 16 VHF base sta- 
tions and 165 VHF mobile units 


More Channels Needed 
Operating requirements in_ recent 
years created the need for additional 
channels of communication along the 
pipeline route. These channels must 
accommodate services such as VHF 
mobile relay, data transmission, tele- 
metering, supervisory control, etc., as 
well as voice communications. 
Natural elected to meet these re- 
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quirements in the following manner 
(reference general system map): 

1. Construct a microwave radio re- 
lay system between Chicago, 
Illinois, and station 106, Be- 
atrice, Nebraska, to replace wire 
lines in this area. 

Install four channels of telephone 
carrier on Natural’s existing wire 
lines between Beatrice, Ne- 
braska, and station 111, Fritch, 
Texas. 

Install two channels of telephone 
carrier On Natural’s existing wire 
lines between Fritch and Ama- 
rillo, Texas. 

Natural selected FM multiplex 
equipment for the “direct” full duplex 
channels and single side band multiplex 
equipment for the selective dial “party” 
channels. The service channel operates 
on the RF base band. 

The telephone carrier equipment is 
four channel between Beatrice, Ne- 
braska, and Fritch, Texas, and three 
channel (two installed) between Fritch 
and Amarillo, Texas 

These facilities provide the follow- 
ing channels as initially installed (ref- 
erence general system map): 


Direct Channels: 

1. Chicago-Amarillo. Ths channel 
is arranged to interconnect IBM 
card-to-card data transceivers as 
well as for voice communica- 
tions. 

Chicago-Fritch-Amarillo 
Chicago-Beatrice 
Beatrice-Fritch 


Typical RF equipment installation (west- 
bound) at one of |! unattended intermedi- 
ate repeater stations. 
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General system map showing complete communications system including new installations 


Party Lines: 
Microwave service 
Field operations 
Pipeline maintenance 
Gas dispatching 
VHF relay 


These installations will increase 
Natural’s field communications system 
from 3540 channel miles to 8065 chan- 
nel miles of service. This system, 
through the switchboard in the Chicago 
office, may be interconnected to the 
microwave field communications sys- 
tems of Texas Illinois Natural Gas 
Pipeline Company and Natural Gas 
Storage Company of Illinois providing 
these combined companies with an in- 
tegrated communications system of 
16,180 channel miles of service 


Microwave Construction 

The microwave system required con- 
struction of 16 complete microwave 
stations between Beatrice and Norway, 
Illinois, a microwave terminal at Joliet 





The Author... 


C.E. Upson is general superintendent 
of communications for Natural Gas 
Pipeline Company of America, Texas 
Illinois Natural Gas Pipeline Com 
pany, and Natural Gas Storage Com 
pany of Illinois. 

Following his formal education 
Upson worked two years with the Lin 
coln Telephone and Telegraph Com 
pany of Lincoln, Nebraska. In 1938 he 
was employed by Natural Gas Pipe 
line Company of America to assist with 
the operation and maintenance of its 
wireline communication facilities and 
installation of its special emergency 
radio facilities. He has remained in the 
employ of the above affiliated com 
panies since that time and has held 
positions of district lineman, field 
communications construction superin 
tendent, superintendent of communi 
cations, and general superintendent of 
communications. In his present posi 
tion he has charge of the construction 
operation and maintenance of all com 
munication facilities and services used 
hy the operating companies 
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Typical equipment building at unattended repeater. Structure has partition to provide an 
insulated room for electronic equipment and a non-insulated room for emergency power plant, 
transfer panel, load center, tower lighting control, and voltage regulating transformers. 


using existing Texas Illinois building 
and tower, and installation of channel- 
izing equipment only in Chicago 

This system operates in the 6575- 
6875-mec band. Each repeater station 
requires microwave transmitters and 
receivers to pick up, amplify and re- 
transmit the signal. Each compressor 
station, Joliet and Chicago, requires 
channelizing equipment to drop the 
voice channels used at those points. All 
stations are equipped with full dupli- 
cate standby transmitters, receivers, 
and power supplies, which automati- 
cally switch into service and take over 
system operation in event of failure of 
the main equipmert 

All stations are equipped with an 
engine driven emergency power gen- 
erator to take over the power load 
whenever primary power fails 

The towers range from 200 to 310 ft 
in height (average 280 ft). All towers 
are painted and lighted according to 
CAA specifications. The average path 
length is 30 miles, the longest being 41 
miles, the shortest, 6 miles 

The system is equipped with alarm 





Telephone carrier equipment and wireline 
terminations at Beatrice terminal. 
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facilities to notify maintenance per- 
sonnel of failure of tower lighting, 
switch-over of electronic equipment, or 
switch-over of power equipment. 

All matters dealing with FCC and 
CAA authorizations, land, road, power, 
building and tower inspection, station 
cabling, fuel lines, and telephone equip- 
ment installations are being handled by 
company forces. The topographical 
survey, equipment installation, path 
alignment, tuning and testing is being 
performed jointly by company and field 
engineers of the microwave equipment 
supplier 


Telephone Carrier Construction 

Telephone carrier construction re- 
quired installation of electronic equip- 
ment, plant and office cabling, and 
telephone equipment at Amarillo and 
Stations 111, 102, 103, 104, 105, and 
106. Transmission tests indicated a 
four-channel carrier system could be 
installed without major rework of wire 








Combination air-conditioner and furnace at 
Beatrice, Nebraska. All microwave equipment 
rooms are air conditioned, and, at multiplex 
points, are heated. Power panel at right in- 
cludes power and voltage regulating trans- 
formers and load center. 








Single guyed microwave tower mounting two 
10-ft by 15-ft reflectors at repeater station. 


lines. It was necessary to construct a 
special carrier frequency cable across 
the Cimarron River and to retranspose 
our wires on poles in the city of Ama- 
rillo. All of this work has been planned 
and performed by company forces. 
This equipment includes automatic 
pilot regulation to maintain system 
stability during changes in temperature, 
rainfall, etc., affecting transmission. 
Special features include arranging of 
one Chicago-Amarillo channel to inter- 
connect IBM card-to-card transceivers 
Another feature is the VHF radio chan- 
nel, which will permit communication 
with any of our radio equipment vehi- 
cles or aircraft from any point on the 
system. The feasibility of both of these 
operations has been proved on the 
Texas-Illinois system. xk 


—_ 


, 


Emergency standby power generator installa- 
tion arranged to automatically take over 
station load in event of failure of primary 
power. 
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the Favor of Pipe Line Men 


44 years ago Gaso introduced a new concept of 
pump design, based on the principle of fewer parts, 
made extra-strong. 


Pipe line people liked the concept, discovered 
through experience that it resulted in better perform- 
ance, less maintenance and longer life, and made 
Gaso their preferred source of supply. 


Gaso has maintained leadership in its field by the 
simple process of keeping faith with its customers 


DISTRIBUTORS: 


100th Anniversary of Oil in America 


... by keeping abreast of their needs and develop- 
ing models to meet them; by giving them the advan- 
tage of every metallurgical and engineering advance 
that contributes to performance . . . and by building 
an organization of distributors who bring Gaso 
pumps, parts and service to the door-step of users 
throughout the oil country. 


May we send our latest catalog? 


GASO PUMP & BURNER MFG. C¢ 


44th Anniversary of Gaso Leadership 


“VISIT THE GASO BUILDING AT THE INTERNATIONAL PETROLEUM EXPOSITION 
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GRAPHIC ENGINEERING DIGEST 


Uprate ASA 300 Flanges 
for Liquid Service 


J WwW Squire, Research and Development Engineer 


IT’S TIME we were taking a second look at flanges. There 
are a number of advantages in using an O-ring seal with a 
flat-face flange for the ASA 300 welding-neck series up to 
the 24-in. size. From calculated stress standpoint it is often 
possible to uprate ASA 300 flanges to a higher pressure 
rating for this service than indicated in the ASA standard. 

Standards for flange design. The ASA B16.5 code now 
has seven pressure-rating classes varying from 150 psi to 
2500 psi and ranging in size from % in. to 24 in. There are 
several different facings and four basic types — welding 
neck, slip-on, lapped, and screwed. 

For the moment we will concern ourselves with welding- 
neck flanges for crude and products lines at 100 F and the 
possibilities of using an O-ring for gasket material. 

Previous tests. In 1953, my company made a series of 
preliminary stress calculations and tests on size 4-in, and 
12-in. flanges, which compared generally the effects of using 
a raised-face flange and a fiber or spiral wound metal- 
asbestos gasket with either a raised-face or a flat-face flange 
grooved for an O-ring. 

We concluded from these tests that ASA 300 flanges, 
welding-neck flat-faced, O-ring seal, in sizes up to 12-in. may 
be safely used for 1440 psi working pressure in crude and 
product service. In these smaller sizes, it is a simple matter 
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FIG. 1 

to achieve an ASA 600 rating for an ASA 300 flange at 100 
F or lower. The flanges are not stressed above the 17,500 
psi allowed in the ASME Boiler and Pressure Vessel Code 


What about the larger sizes—say up to 24-in.? 


Fig. 2 and 3 show alternative methods for using an O-ring 
to replace a flat or ring gasket. 

Flange design calculations. The conventional ASME 
Boiler Code method of flange design, based on a study by 
Waters, et al. is not applicable for a full-face gasket on a 
flat-face flange or for an O-ring grooved flat-face. 

The raised face and O-ring-plate stresses are based on the 
boiler code design formulas. The O-ring grooved-flange 
stresses are calculated in accordance with the modified 
Rossheim theory, which has been under consideration in the 
ASA B16 Flange Committee for several years. This theory 


takes into account the restraining moment of the flange face 
outside the bolt circle, which serves to reduce the critical 
stresses in the flange. 

In the normal raised-face assembly the initial bolt load 
must be comparatively high to produce a seal on the gasket 
When an increasing hydrostatic pressure is applied, this bolt 
load is first relaxed and then increased until a point is reached 
where the flange rotates sufficiently to allow leakage. As the 
flange rotates excessive stresses are introduced in the ad- 
jacent pipe wall. 

With an O-ring seal, using a lighter flange and, with proper 
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VISIT THE GASO BUILDING AT THE INTERNATIONAL PETROLEUM EXPOSITION 
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design, stresses can be achieved that are more compatible back from the pipe end of the flange. 
with those in the piping system. A conservative approach Note (Table 1) that both O-ring systems reduce the 
from the stress standpoint can still be maintained. stresses in the flange when direct comparisons are made and 
Flange stresses. Even with a standard design, accepted by that there is little difference in these stresses with either 
ASA B16.5, it is entirely possible to achieve stresses of more U-ring system. This is due primarily to the reduced hydro- 
ihan 40 percent above a secondary rating of 21,000 psi at static end force from having the seal closer to the fluid than 
720 psi internal pressure. The two top lines (Fig. 4) were in the standard gasketed flanges. 
taken from data published by one manufacturer in 1953. The Bolt stresses. Neither of the O-ring systems requires an 
lower broken lines are calculated values on a flat-face flange initial bolt stress in excess of 6000 psi. The other systems 
with an O-ring groove and show the effect of uprating this assume an initial bolt stress of 20,000 psi. In the groove 
flange to the internal pressures shown. While this is not a system, however, we have assumed that this initial 6000 psi 
direct comparison, since different dimensions were used, it stress is added to the operating bolt stress. In the plate system 
illustrates the possibilities of using an O-ring. The 21,000 we have not made this assumption because the flange is free 
psi flange stress rating was indirect’y sanctioned by the ASA to rotate. This makes the bolt stress higher for the O-ring 
B16 Flange Committee, but not codified. groove but still less than that for the standard gasket systems 
Direct comparisons. Values shown in Fig. 5 were calcu- under the same operating conditions. In neither O-ring case 
lated using the same dimensions and pipe thicknesses with are they excessive. 
different gaskets. At 1170 psi the stress in a raised face 24-in 
ASA 300 with a fiber gasket is more than 40 percent greater Practical Considerations 
than stress for a flange with a flat face and O-ring groove First, what happens to O-ring flanges in case of fire? 
In effect, this allows uprating the flange about 60 percent In a flange with an O-ring seal, the seal is closer to the 
(from 720 to 1170 psi) for a 24-in. size and 100 percent flowing fluid and will be subjected to less heat than the seal 
(from 720 to 1440 psi) in the smaller sizes shown. The pipe on a raised face. Fires are fed only when leakage occurs 
wall thicknesses used are commensurate with commonly Leakage occurs only when there is relaxation of the bolts 
used station ratings for API 5L Grade B or API SLX42 pipe or distortion of the fitting. In addition, O-rings should cause 
The critical hub length (h) is conservatively taken as %4 in no more concern from this standpoint than those in the gate 
TABLE 1. Stresses (Thousands of psi) in ASA-300 Weldine Neck Flanges and Bolts. 
Raised Face Flat Face O-Ring 
Fiber Gasket ein. ASB Comp. Gasket ting Joint With Groove With Plate 
Wall Pressure 
Size, in. Go psi Flange Bolt Flange Bolt Flange Bolt Flange Bolt Flange Holt 
*12 () 218 720) 16.4 74 3.4 16 
12 0.375 720 11.2 16.7 94 16 
12 0 500 1440 21 6 7? 16.0 254 3.6 23 9 M40 7.0 
*16 0. 260 720 73.0 16.9 19 1 15.9 
16 0.375 720 17.5 16.2 
16 0.500 1170 22 6 “4 0 19 6 146 19 8 49 29 
X42 16 0.500 1440 79 25.2 24 6 93 5 79 73.0 18 3 5 9 
*20) 313 720 23.4 & 4 20.1 7 
1) 0.375 720 18.0 17.9 16.7 17.9 ‘ ‘ 
») 0.500 1170 26.2 257 23.8 25 § af 25 19 8 1s 4 
~*~) 0 500 1440 “4 | 
“24 0. 36 720 7 7 8 % 3 70 
X42 24 0.375 720 28 2 17.2 49 17.0 19 7 
4 0) 562 1170 41 23.5 32.5 22 8 239 227 245 
*Data furnished from calculations for the ASA B16 Flange Committe« PD ’ 
For these values “‘h” is full hub length minus 15/16 in : yg Using: S = 21,000 psi for Grade B pipe and 25,200 for API Std 
a 5LX, Grade X42 pips 
NOTES: All flange stresses except those for O-Ring Groove are calculated using 
The dimensior h"’ for other flanges is taken as the full hub length Section VIII, Appendix II of ASME Boiler and Pressure Vessel Code 
minus LA in. Stresses for O-Ring Groove flanges follow the approach by D. B 
Rossheim (slightly modified) hown in Taylor Forge Engineering 
All wall thicknesses other than those with asterisk based on minimum Department Bulletin No. 45 
= 
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valves, check valves, pumps, scraper trap closures, etc., 
which are now installed in the modern pump station. 
Second, how about vibration or mechanical misalignment 
or thermal stresses? 

Vibration, mechanical or thermal stresses are probably 
less serious in lighter weight flanges with O-rings than the 
heavier standard flanges that transmit these stresses more 
severely to the lighter weight piping system. 

Third, how about ease of replacement? 

This shouldn't be any more difficult than replacing a flat 
gasket. 

Fourth, how about sand or other foreign material affecting 
the tightness of the seal? 

Since the sealing part of the O-ring is against its outer 
edge, we see no problem while it is in service. For replace- 
ment, a groove in the flange might be a little more difficult 
to clean than a raised face. A plate system would not. 
Fifth, how about solubility of the O-ring in the product used? 

Satisfactory materia's are available that will avoid solu- 
bility in the liquids handled and aging of the ring. 

Sixth, how about excessive bolt tightening? 

Excessive bolt tightening is a matter of field control. We 
suggest using wrenches without extension, which have a 
limited-length handle. 

Admittedly, there are some problems to solve in design- 
ing a flange properly to use an O-ring. We recognize that the 
machining of the flange face and the groove itself can pre- 
sent some problems. These can be solved only by proper 
design and service experience. They do not appear to 
present any difficult or expensive obstacles. It is certainly 
not desirable to promiscuously assign higher ratings to 
flanges. Each case should be considered separately. The 
O-ring approach has merit, however, and deserves consid- 
eration for this service. 

How much do we save by using this method? Fig. 6 shows 





FLANGE SAVINGS 
ASA 300 
Vs 
ASA 600 


& 


$121 


SAVINGS IN DOLLARS 
S 3 











2 PIPE «6 «SIZE 








GRAPHIC ENGINEERING 





FIG. 6 


typical savings for a pair of flanges if ASA 300 flanges are 
used in place of ASA 600 flanges. Costs shown are factory 
costs for a pair of flanges plus bolts. 
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DIGEST 


Cost of Service Approach 
to Pipeline Economics 


Frank V. Whitney, El Paso Natural Gas Company, El Paso, Texas 





“WILL IT PAY?” This is the question uppermost in the 
minds of business men considering investment of capital 
Phrased differently this means will the company recover its 
investment in a reasonable time? This recovery is accom- 
plished by producing a product or a service that can be sold 
at sufficient income to offset operating expenses, taxes, 
financing charges, and yield a profit. 

We will skip price determination in the sense of market- 
ing and selling. The price determination used here will be 
on the basis of a cost of service. 

This cost of service may be used to determine which of 
several ways of performing the service is the most eco- 
nomical as well as which of the ways will enable the com- 
pany to most advantageously recover its investment 


What Goes Into Cost of Service? 
The actual format used to present a study of the cost of 
service. Fig. 1 and 2 are used by our company. Fig. 1 covers 
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plant type (compressor stations, etc.) studies. Fig. 2 covers 


pipeline studies. Once this cost of service has been deter- 
mined, it can be used to determine which of several methods 
is the most economical. 

In the preparation of an economic study, an estimate of 
the cost of equipment and material installed is the first infor- 
mation determined. This cost not only includes equipment. 
material, and labor of installation as direct costs — it in- 
cludes other costs some of which have been developed as a 
percentage of the direct costs. These items are: (1) Other 
field costs, (2) contractor’s fees, (3) overhead, and (4) 
contingency. 

Other field costs. The contractor's fee is straightforward 
and determined by his bid in response to the scope of the 
work offered him. But “other field costs” include indirect 
items such as those listed in Fig. 3 

General overhead costs. These costs are incurred by the 
company during the construction of a project. They include 
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FIG. 1. Example of Cost of Service Study. FIG. 3. Other Field Costs. 


4. Capital investment (CI) A. Items included in “other field cost” provision 


Equipment installed $ 1. Camp and commissary 
Other field cost $ 2. Construction superintendence 
Contractors fee $ 3. Field engineering and inspection 
Total direct costs $ 4. Field office expense 
Overhead 5% $ a. Communications 
Contingency 5% $ b. Medical 
Total capital investment $ c. Office and clerical 
d. Warehouse 
B. Annual expenses 5. Other general costs 
Operation & maintenance a. Indirect labor 
Manning $/Year/Man $ Yr. b. Small tools 
Fuel ¢/MCF $ Yr. c. Scrap 
Power ¢/kw $ =e d. General clean-up 
Water ¢/M gal. ‘ Yr e. Painting equipment 
Maintenance : % of CI $ Yr. f. Preliminary operations and tests 
Misc. & other costs $ Yr 6. Temporary structures and facilities 
General & adm. %fOKkM F Yr 7. Allocated general field office 
Fixed expenses 8. Right-of-way department expense 
Depreciation % 9. Undistributed material 
Interest % 10. Payroll insurance 
Taxes % 11. Payroll taxes 
Return % 
Federal Taxes % B. “Other field cost” as % of direct cost 
Total % of Cl s Yr. 1. Pipelines 3% 
Total annual expenses $ Yr 2. Gathering systems 8% 
3. Compressor stations 5% 
Cost of service 4. Treating and Dehydration plants 3% 
a Total annual expenses §. Gasoline plants 4% 
Total units handled annually 6. General structures and communications 6% 
7. Meter stations 2% 
> . A 
that portion of the company’s home office expenses dedi- - poe pe y —s + 
cated to construction work. A representative list of the items ee ee < 
is shown in Fig. 4. Average 4% 
Contingency provision is generally taken at five percent. 
It will vary according to the length of time required for the provide for unforseen expenditures. Generally, the con- 
completion of a project. Too, a higher contingency is pro- tingency provides a pad in the estimate, which will be used 
vided for projects of a nature that are foreign to a company’s primarily for increased material and labor prices that occur 
usual projects. The contingency should be high enough to during construction of the project 


Making Capital Cost Estimates 
El Paso Natural uses three different 


FIG. 2. Pipeline Project Analysis. 


Form 7-169R (8-58 Sheet No 


Date types of capital cost estimates 
ser . Class A or initial estimate. This is in 
a a es the nature of a horseback type estimate 
ef per da a) s 4 
. and prepared with a minimum of infor 
Esitmated Cost o ‘Required Facilities Quantit Unit Cost ota mation in regard to facilities. The costs 
PIPELINES - , ~~ are determined from estimating curves 
M M similar to the one shown in Fig. 5, 
\ 
~ + which illustrates the cost of complete 
Mi M compressor stations, including off-site 
Total Direct Cost Pipeline $ facilities. The curve is based on past 
RIVER CROSSINGS $ x perience th ‘ase represent . 
COMPRESSION experience, in this case representative 
hy » 8 of 1956 costs. To bring the informa 
hj tion up to date it will be necessary to 
- apply a cost index. Several cost indices 
hi are published. 
hy hi Class B or preliminary estimate. This 
Fatal Direct Cast —Comprens ~ is prepared when additional design in 
TOME : formation is available. Cost of major 
;ENERAL STRUCTURES & EQUIPMENT $ equipment items are investigated (such 
aS compressor units, housing, etc.) 
salt teed Cont . Major components for these estimates 
Plus: General Overhead @ 5' $ are derived from curves, installation 
Contingency @ 5 
TOTAL COST ; factor methods, or tabular information 
USI $ . . . 
Ketimated Cost of Service @ Class C or final estimate. This is the 
“Load Factor & 6)9% Retur @ ots ies Sit Woes are detailed bill of material estimate, which 
uantit t Cos s at o 4 
Transmission Line Expenses is prepared after all design questions 
Operating & Maintenance Mi. $ Mi. $ $ 
Com teen Eee have been settled and actual quotations 
Operating & Maintenance — Reciprocating hs Me received for equipment. It requires a 
et i i ' . 
Compressor Station Expenses, Fuel Met Met considerable length of time as each bill 
Purchased Power hy hy f aterial sed : i il 
Adm. & General and Division Office Expenses Or material is priced and installation 
Fixed Charges to Include: Depreciation, Taxes, First Year labor is determined by manhour esti- 
Interest and Return on Investment 5 Yr Ave . 
TOTAL—EXCLUSIVE OF COST OF GAS $ $ mates of the factor method. It requires 
COST PER Mef Mcf/Yr f ‘ 


on-the-spot surveys of plant sites, etc 
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FIG. 4. Breakdown of General Overhead Costs. 


As percentage 


Description of direct cost 


Engineering 1.35% 
Inspection 0.15% 
Legal services 0.02% 
Auditing services and expenses 0.10% 
Preliminary survey and investigation 0.04% 
Executive department 0.01% 
Insurance and taxes 0.03% 
General construction accounting department 0.35% 
Purchasing and traffic department 0.10% 
Interest during construction 2.85% 

IOTAI 5.00% 


How the estimates are used. During initial planning for 
capital expenditures, Class A estimates suffice. As several 
possible ways of accomplishing the task are determined, 
those that appear most economical should be investigated 
further, and more accurate estimates of the Class B and Class 
C type should be applied. 


Annual Expenses 

Annual expenses essentially are the costs of owning and 
operating the equipment that has been installed (See Fig. | 
for a breakdown.) 

Operation and maintenance. In the preparation of an 
economic study, the facilities that are being installed will 
require operation and maintenance. The items that make up 
this expense should be determined and proper allowances 
made for them. 

Manning should be determined in the form of either addi- 
tional men required or a proportionate share of existing 
manning that is dedicated to the new installation. Also esti 
mate the dependability of the equipment to make allowance 
for maintenance. 

Raw materials. The cost of fuel, water, and power should 
be determined. 

Maintenance. Unit costs for operation and maintenance 
expenses can be developed from past experience for any 
company. One of the most important factors in determining 
this cost is to completely investigate unit costs that go in to 
this category. There are different practices within the com 
panies with regard to scheduled maintenance, manning re- 
quirements as dictated within various states, policies with 
regard to oil changing in engines, etc. 


General and Administrative Expense 
This expense is expressed as a percentage of the opera- 
tion and maintenance. (See Fig. 6.) This percentage is 


j 
A 


FIG. 5. Estimating sheet for compressor installations. 
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developed by the following relation: 


Total Company general & 
Percent general & administrative expense 
idministrative 

Total company operation & 


maintenance expense 


FIG. 6. General and Administrative Expenses. 


Salaries of general officers and executives 
General office salaries 
Expenses of general officers 
Expenses of general office employees 
General office supplies and expenses 
Special services 
Special legal services 
Regulatory commission expenses 
Insurance premiums 
Injuries and damages 
Employees welfare 
Pensions 
Miscellaneous general expenses 
Fees of trustees, registrar, transfer agent 
siockholder’s expenses 
Association dues and memberships 
Sundry 
Maintenance of general structures and improvements 
Maintenance of general office equipment supplies and expenses 
Rents 


Multiplication of the study operation and maintenance by 
this percent so obtained will provide allowance for this 
expense. 

It is important to maintain consistency in the items con- 
tained in the operation and maintenance expenses. They 
should be consistent with those used in determining the 
total operation and maintenance of the company 
Fixed Expense 

Each of these items can be expressed as a percentage of 
the capital investment. The percentages can be expressed 
as those which would occur as an average for any period 
over the life of the project. By developing these percentages, 
we have found a considerable time-saving element in making 
annual cost studies for various projects. 

Depreciation. As used by El Paso, depreciation is the 
process of charging reserve for depreciation as an annual 
expense item an amount of money that accumulated over a 
period of years, is equivalent to the initial cost of the facility, 
less salvage value. The number of years over which reserve 
is to be accumulated has been governed by the factors of 
gas supply and physical life of the installed facilities 

The effect that gas supply life has on depreciation is ap- 
preciable and this same thought could be expressed, “will 
the raw materials on which the facilities are dependent be 
in sufficient supply for a long enough period of time so that 
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the cost of producing the product will not be distorted by a 
high annual depreciation cost?” 

One of the most common depreciation schedules is the 
straight line method, which recovers a fixed amount each 
year and is determined by: 


Depreciation/year as % 100% —salvage value as % 
of capital investment 


Depreciation life in years 


There are other methods of depreciation such as the 
Declining Balance and Sum of the Digits. These are used to 
provide high depreciation rates in the early years for rapid 
recovery of the capital investment. An illustration of the 
comparison of four methods of depreciation is shown in 
Fig. 7. Note that the total accumulated depreciation reserve 
is the same for each method, and therefore, the choice of 
methods is immaterial when considering the average over 
the life of the project. 

Interest. This is an expense item that should be charged, 
in many cases, even if there are no borrowed funds involved 
for the project. These non-borrowed funds could be invested 
instead of being used for the project. 

Computation of interest expense depends on the following 
factors: (1) Term of the loan or the number of years over 
which re-payment is to be made. (2) Manner of re-payment 

-the number of payments — annually or semi-annually 
(3) Interest rate. (4) The debt-equity ratio, which is the ratio 
of borrowed money (debt) to the amount provided from 
other company sources (equity). 

Fig. 8 illustrates interest computation. The key to the 
preparation of this chart is Column B and is the division of 
the 75 percent into the number of payments to be made. 
Note that a slight adjustment is required for the 28th pay 
ment. 

Taxes other than federal income tax. This includes pay- 
roll taxes, franchise taxes, ad valorem taxes levied by the 
state, county, and school districts within which facilities 
have been installed. Generally, | to 142 percent of the 
capital investment will cover these items adequately. 

Return on investment. In the controlled industries, the 
return or profit is specified by the government at approxi- 
mately 612 percent of the rate base. This percentage includes 
the interest on borrowed funds. Simplified, by taking 6' 
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FIG. 7. Depreciation per $100 invested, 20-year life with 15.84 
percent salvage value. 
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FIG. 8. Computation of Fixed Charges for Economic Studies, 
Interest 


aA 


year amortizable debt and a *4-'4 long term debt-equity 
ratio 


C. Average annual 


B. Interest-bearing interest-bearing 


A. Atend of principal remaining principal 
2 year 75.000 
1 year 75.000 75.0000 
142 years 75.000 
2 years 72.321 73.6605 
2% years 69.642 
3 years 66.963 68.3025 
342 years 64.284 
4 years 61.605 62.9445 
42 years 58.926 
5 years $6.247 $7,586 
SS’ years 53.568 
6 years SO.R889 $2.2285 
62 years 48.210 
7 years 45.531 46.8705 
7% years 42.852 
8 years 40.173 41.5125 
82 years 37.494 
9 years 34.815 46.1545 
©'2 years 32.136 
10 years 29.457 30.7965 
1042 years 26.778 
11 years 24.099 25.4385 
11% years 21.420 
12 years 18.741 20.0805 
12% years 16.062 
13 years 13.383 14.7225 
13% years 10.704 
14 years 8.025 9 3645 
14'% years 5.346 
1S years ?.667 4.0065 


Above based on 28 payments beginning 18 months after 
issuance, the first 27 equal payments of 2.679 and the 28th of 


2.667 


Note 1. To get interest for any given year, multiply the 
proper average annual interest bearing principal 
from Column C by annual interest rate. (as 


decimal ) 


2. To express interest as percent of capital investment 
use Note | percentage as decimal 


percent of the average annual investment [(capital invest 
ment — salvage value)] * 50 percent and subtracting the 
interest from this answer, the return to the company is 
determined. This may be expressed as a percent of capital 
investment. This profit is the residue available to the com 
pany after payment of federal income tax and represents 
48 percent of the total profit when income taxes are 52 
percent of the profit 

Federal income tax. For corporations with net income in 
excess of $25,000, federal income tax is 52 percent of total 
profit. Since, by preceding definition, return represents 48 
percent of profit, the calculation for federal income tax is 
52 + 48 1.0833. This factor times the return (exclusive 
of interest) will result in a federal income tax to be included 
in the cost of service. This may be expressed as a percent of 
capital investment by multiplying the return as a percentage 
of capital investment by 1.0833. 

Conclusion. The preparation of accurate cost of service 
studies depends to a large degree on the experimental back 
ground data accumulated by the company. In addition, there 
is the very important common sense factor that must be 
applied by experienced engineers. 

The author wishes to acknowledge the assistance of R. B 
Herr, G. B. Heflin, C. E. McIntyre, and Virgil Cowart in 
the preparation of this paper x“** 
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] After a suitable rock formation for LPG storage was found, first 
* step was to drill a main shaft 4 ft in diam to the top of the 


formation and case it with 42-in. pipe 





Workmen then mine out a small room at the bottom of the 
shaft by hand, after which heavier mining equipment is utilized 


Here part of an air-powered scoop is being lowered 


An Underground Storage 
Pool Takes Form 


Out of solid rock men and machines are carving huge 
vaults for storage of 18,900,000 gal of LPGas by Texas Eastern 


HARDROCK MINERS are burrow- 
ing deep underground a few miles 
south of Middletown hollowing out 
three huge caverns in hard grey shale 
that will become Ohio’s largest under 
ground storage pool for liquefied pe- 
troleum gases. 

Ihe storage facility, known as Tod- 
hunter Terminal, is being constructed 
for Texas Eastern Transmission Cor 
poration, Shreveport, Louisiana. When 
the storage terminal is placed in serv 
ice next fall, it will have a capacity of 
some 18,900,000 gal with provisions 
for adding capacity as the need arises 

The Todhunter Terminal will be 
used to receive, store, and distribute 
liquefied petroleum gas, more com- 
monly known as LPGas or bottled gas, 
by truck and rail transport over a wide 
range of states from Michigan to New 
England, according to Millard K. Nep 
tune, senior vice president of Texas 
Eastern in charge of the company’s 
Little Big Inch (petroleum products 
pipeline) division. The product will be 
shipped to the storage terminal from 
the Gulf Coast via Texas Eastern’s 
Little Big Inch petroleum products 
pipeline. 
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The storage cavern at Todhunter 
Terminal will be the largest in the state 
of Ohio when it is completed. At the 
present time, there is only one other 
underground storage facility for LPGas 
in Ohio, that owned by Standard Oil 
Company (Ohio) in Allen County near 
Lima. They have two caverns there 
storing propane that have a total ca- 
pacity of 2,560,000 gal 

The caverns at Middletown will be 
similar to underground storage facil 
ities for LPG’s already in use at Cross 
ville, Kankakee, 
Illinois; Marcus Hook, Pennsylvania; 
Siloam, Kentucky; Bayway, New Jer 
sey, and many locations in Texas, 
Louisiana, Oklahoma, and Mississippi 


Tuscola, and Eola, 


Underground caverns are considered 
ideal facilities for storage of liquefied 
petroleum gases both from the stand- 
point of safety and economy 


Mother Nature Did It First 

rhe idea of storing petroleum prod- 
ucts underground is not new. “Mother 
Nature” has been doing it for millions 
of years. Every crude oil or natural gas 
producing field is in reality an under- 
ground storage pool where nature has 


been holding these products in “stor- 
age” until man needed them. 

LPGas underground storage caverns 
are simply man-made caverns under 
the surface of the earth where butane 
or propane, or mixtures of the two, 
are injected in their liquid state under 
pressure to be held until needed. Pres 
sure of the gases in these caverns is 
less than that required to store them 
above ground in steel pressure tanks 

In addition to the underground stor 
age facilities, Texas Eastern has also 
constructed and placed in operation, 
a complete fractionating and dehydra 
tion plant at the Todhunter Terminal 
This plant is used to clean the LPGas 
of all impurities and water before it 
is delivered to customers. The terminal 
also has complete truck loading racks 
and rail facilities to load the products 
into rail tank cars 


Steps in Cavern Construction 
Construction of storage caverns such 
as those at Todhunter Terminal is done 
in several steps. The company first 
sends testing crews into an area under 
consideration where they drill small 
diameter holes several hundred feet 
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into the ground to determine the type 
of rock formations present. If these 
formations are considered satisfactory 
for LPG storage, plans are then made 
to construct the storage caverns. 

Texas Eastern purchased a site of 
approximately 89 acres for the stor- 
age facility. The storage cavern when 
completed will be located entirely 
under the property purchased by the 
company. There will also be space to 
construct a number of other LPGas 


storage caverns under the property 
When the actual work began, a large 
hole more than 4 ft in diameter was 
drilled in the ground down to the level 
of the rock formation to be used and 
then cased with a 42-in. steel pipe 
Workmen went down to the bottom of 
the hole and mined out a small room 
A large high-lift bulldozer was com- 
pletely taken apart on the surface, 
lowered piece by piece to the bottom 
of the hole and reassembled. Using 


this and specialized mining tools, large 
corridors 15 ft wide and 20 ft high 
are hollowed out in the rock formation 
Workmen remove one-third of the 
stone and leave two-thirds in place 
to make sure there will be no caving 
of the roof. 

The gases in liquid form are pumped 
down into the cavern where they are 
held until They are then 
pumped to the surface, cleaned of all 


needed 


impurities, placed into above-ground 


3 Some 350 ft below ground hardrock miners reassemble the air- 4 Another piece of heavy equipment is going underground 
. . 


powered scoop before putting it into operation clearing out 


rooms that will form a cavern for the LPGas. 


Miners reassemble the bulldozer underground and use it and 
® other specialized mining tools to hollow out in the rock forma 
tion large corridors 15 ft wide and 20 ft high 
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a bulldozer motor is lowered into the hole 


A miner is lowered into the hole for the dark journey 350 ft t 
* the site of the mining operation. Four workmen can be lowered 


in the bucket at the same time 
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tanks from which they will be trans 
ported to distributors 


Underground Storage Growing 

Recent studies of storage facilities 
made by the National Petroleum Coun 
cil show that use of the underground 
cavern is continually increasing. At the 
end of 1957, it was estimated that vol 
umes approaching |.5 billion gal of 
LPG’s were being stored underground 


rn 


7 With the air scoop shown at the lower right buckets are loaded 
* with mined shale and sent to the surface 


One of the rooms that will form a portion of the huge cavern 
* being “carved out" by the diligent work of experienced hard 


rock miners. 
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Continually increasing use and expan- 
sion of underground storage facilities 
is expected to raise this level to the 
2.5 billion gal mark within the next 
few years 

fexas Eastern is one of the nation’s 
largest pipeline companies with more 
than 7700 miles of pipeline in service 
The company transports natural gas 
from Gulf Coast producing fields 
through a 6000 plus mile pipeline net- 


work to markets in the East. Through 
a 1700-mile products pipeline network, 
the company transports the full range 
of refined petroleum products includ- 
ing LPGas from Gulf Coast and Mid 
Continent refining centers to markets 
in the Midwest. Soon the company 
plans to extend its pipeline service to 
the East Coast for transportation of 
LPGas into other areas where this fuel 
is in great demand zk*ee* 


& Buckets loaded with shale emerge through the cased hole be- 
* neath rig at left. At right men are constructing a ventilation 


hole necessary to provide air to the miners below ground 


10 The cavern formation takes shape as successive rooms are com- 
* pleted. Workmen remove one-third of the stone and leave 
two-thirds in place to make sure there will be no caving of the roof 
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Foxboro B.S.&W. Transmitter auto- 
matically measures and transmits 
dielectric constant of oil and 
B.S.&W. mixture passing through 
pipe. Unit is equipped with auto 
matic temperature compensation- 

can be field-adjusted for dielectric 
constants of different crudes, 


unique Foxboro system gives continuous, 
unattended measurement of B.S. & W. 


— plus records to prove tt. 


The instant the B.S.&W. content of 
crude oil exceeds preset percentage 
you know it, with this unique Fox- 
boro monitoring system. 

Here’s how. A Foxboro measur- 
ing element, installed in the pipe- 
line, continuously measures 
B.S.&W. content of the crude, in 
terms of dielectric constant. 
Changes in dielectric are then 
transmitted electrically to a Fox- 
boro capacity Dynalog* Recorder. 

And that’s it. Remedial action 
can be incorporated by having the 
Dynalog Recorder equipped with 


an electric contact for sounding an 
alarm or operating diversion valves 
to re-route off-spec oil. 

Not only does the Foxboro 
B.S.&W. System fully meet the 
specifications of A.P.I. Bulletin 
2509A, but also it is the most accu- 
rate, automatic, and trouble-free 
method of policing B.S.&W. avail- 
able. Ask your nearby Foxboro 
sales engineer for details. He can 
tell you about dozens of these 
systems now at work throughout 
the world. The Foxboro Company, 
385 Norfolk Street, Foxboro, Mass. 


S Pat oF 











Capacity Dynalog Recorder (lower 
instrument) receives measurement 
from B.S.&W. Transmitter, records 
it, and initiates alarms or re-rout- 
ing of oil flow. 


FOX. BORO instrumentation 
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Functional application of tone equipment to pipeline communications systems. 


Application of Tone Equipment 
to Data Transmission 


Sub-dividing the normal speech circuit into multiple 


Peter R. Braginton 
Dotatrol Company 


IN THE INTERPRETATION of com- 
munications as “an exchange of words, 
letters, and information” the last area is 
frequently overwhelmed by the other 
two. Pipeline operations, where “words 
and letters” may be too slow or too late, 
place an operational premium on “in- 
formation” and are among the heaviest 
users of such communications. 
Proper utilization of tone equipment, 
by sub-dividing the normal speech cir- 


information circuits increases effectiveness 


cuit into adequate multiple information 
circuits, will greatly increase effective- 
ness. Specifically the areas of improve- 
ment are increased traffic density, 
higher traffic reliability, greater system 
flexibility, and lower overall cost. 
Four types of circuits. The four gen- 
eral types of information circuits can 
be classed as (1) message, (2) control, 
(3) alarm, and (4) telemetering cir- 
cuits. They are grouped within a 


communications system as shown in 
Fig. 1. 

Message circuits include those for 
telegraph, teletype, and facsimile. Con- 
trol circuits perform control function 
generation, check performance, and 
indication. Alarm circuits accommo- 
date generation and indication of alarm 
conditions. Telemetering circuits han- 
dle information on the measurement of 
quantitative variables. 
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FIG. 2. Continuous telemetering system. Maximum present data rate 35 cps. Future data rate 300 to 2000 cps. 
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Nature of signals. Before investiga- 
ting the types and methods of operation 
of available tone equipment, the nature 
of signals to be conveyed should be 
reviewed. The signals will be handled 
as electrical pulses and will almost al- 
ways eXist as either square wave or 
sine wave pulses. 

Data rate, the pulse repetition rate 
or keying speed, primarily determines 
the operating characteristics of the tone 
equipment. Widest range of data rates 
is found in telemetering, and because 
this range more than covers those rates 
found in the other three circuits, it will 
be considered first 


Basic Types of Telemetering 

Telemetering in the pipeline industry 
is of three basic types. In a continuous 
telemetering system we are continu- 
ously reading, transmitting, recording, 
and indicating the level of individual 
measured variables such as pressure, 
temperature, density, rate of flow, 
specific gravity, etc In a continuous 
display telemetering system we period- 
ically read, transmit, and record the 
individual levels while continually dis- 
playing the last correct reading. In a 
time-multiplexed telemetering system 
the reading, transmitting, recording, 
and indicating of the multiple levels is 
done in a series of signals divided in 
time and programmed in sequence. 

Fig. 2, 3, 4, and 5, are block dia- 
grams comparing transmission of the 
three types. It should be noted that in 
every case we are dealing with pulses 
whose rates are characteristic of a 
specific telemetering system. The con- 
tinuous telemetering system involves 
maximum data rates as high as 35 cps, 
whereas the “non-continuous” systems 
involve pulse rates as low as 4 cps. In 
the other three circuits we are dealing 
with comparable pulses whose rates 
range from some 100 pps for 250 wpm 
teletype circuits to essentially zero 
rates for long-time control circuits 
These are summarized in Column 3 of 
Table 1 


Frequency-Shift Keying 

In the frequency-shift keying method 
of pulse transmission a dual-tone oscil- 
lator-receiver circuit is used. Under 
non-keyed condition, a pulse condition 
representing “non-information,” the os- 
cillator is generating a tone called the 
“space” tone. When an “information” 
pulse condition “keys” the transmitter. 
its oscillator circuit is changed abruptly 
and a higher frequency tone, the 
“mark” tone, is generated. 

In both pulsing conditions, the tone 
is applied to the communications cir- 
cuit through an amplifier and a trans- 
mitter band-pass filter. The receiver 
receives the tone through its band-pass 
filter and the specific tone frequency is 
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FIG. 4. Continuous display (pulse rate) telemetering system. Maximum present pulse rate 4 cps 
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FIG. 5. Programmed telemetering system. Data rates as per other systems 


recognized by the discriminator circuit. 
This circuit delivers a high-level output 
signal only from tones of the proper 
frequency and notes the “mark” or 
“space” tone by opposite polarities 
Other frequencies are rejected by a 
combination of filter band-pass and 
discriminator tuning characteristics 
An amplifier-output keyer combination 
delivers a pulsed output corresponding 
to the input keying of the transmitter. 
This operation is shown schematically 
in Fig. 6. Fig. 7 is a photograph of the 
unit 


The key elements in the transmitter- 
receiver combination then are the band 
pass filters and the discriminator. Our 
previous discussion of data rates and 
pulse types now becomes pertinent 
When a tone oscillator is keyed by a 
series of pulses, additional frequencies 
called sidebands are generated. The 
amplitude and distribution of these 
additional frequency components is 
determined by the nature of the keying 
pulse and by its pulse rate. A. Mack” 


*A. Mack Carrier Telegraph Systen Sis 
nal Cory article, February 2¢ 951 


TABLE 1, Summary of Information Circuit Requirements. 


Data 
ype of cireuit rate, pp 


Message lelegrap! 
leletype, 60 wpn 
Teletype, 100 wpm 
Teletype, 250 wpn 
Data processing 
informatior 
Pulse-code keyed 
Direct-keyed 
Alarm Pulse-code keyed 
Direct key ed 
Continuous 
Continuous display 
rime multiplex 


Control 


Telemetering 


required 


lone channel bandwidt! 


No information chat 


ivallabk nels ‘speech channe 


60) eps 60, 100 
() eps 100, 120 
148 eps 1/170 
100 eps Aso 
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Note: 300-3400 cps audio band-pass (assumed) 
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FIG. 6. Block diagram of a frequency-shift keyer transmitter-receiver terminal 


determined that for frequency-shift 
operation the total frequency shift be- 
tween space and mark frequencies 
should be at least twice the keying 
speed. There must be an adequate 
guard-band left between adjacent oper- 
ating frequencies and, for minimum 
distortion, this should be equal to the 
keying speed. Thus, for each channel 
we have the frequency and band-width 
characteristics shown in Fig. 8 

Another important frequency con- 
sideration is that we must minimize 
harmonic and intermodulation distor- 
tion between channels. Standard 
frequency channels adopted by the 
communications industry are at discreet 
center frequencies and spacings and 
utilize frequency shift increments such 
that 


(a) No sum or difference frequen- 
cies that might be produced by inter- 
modulation distortion fall on the oper- 
ating points of another channel. 


(b) No even-order harmonic of one 
channel falls on the operating point of 
another channel. 


Additional precautions that may be 
taken to further minimize such distor- 
tion are the use of higher frequency 
channels, the use of a “guard channel” 
between tone channels transmitting to 
and receiving from opposite directions. 
Where tone channels and voice chan- 
nels are operated over the same speech 
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Receiver 
Filter 


FIG. 7 


Frequency-shift transmitter-receive 


circuit (speech-plussed), at least 40 db 
of filter isolation should be provided 
between the upper voice cut-off fre- 
quency and the next adjacent tone 
operating frequency. 

In addition to determining channel 
data rate through band-pass character- 
istics, the transmitter and receiver filter 
rejection characteristics make possible 
the use of multiple tones operated in 
parallel. As many as 39 low-rate chan- 
nels can be sub-multiplexed into a 
single voice channel. 

Tables 1, 2 and 3 are summaries of 
information circuit characteristics 


r unit for pipeline information circuit. 


The dual-tone operation of FSK 
equipment offers inherent adaptability 
to “self-monitoring” circuits for circuit 
outage detection, to “self-disabling” 
circuits for the protection of control 
circuits, and to “self-detecting” circuits 
for the initiation of alarm signals. Be- 
cause either a “Mark” or a “Space’ 
tone is present on a normal FSK cir- 
cuit, the absence of both tones, easily 
detected at the receiver limiter stages, 
can be used to protect simultaneously 
a cortrol system from noise-initiated 
functioning and to initiate a “Control 
Circuit Outage Alarm” signal 
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Other Suitability Considerations 

In addition to detailing information 
circuit applications and considering 
frequency-shift keyed tone operation 
as applied to these circuits, there are 
other considerations in deciding opera- 
tional suitability. Equipment used must 
provide optimum economy of circuit 
utilization, must be compatible with 
both existing equipment and future 
system operation, and, with automatic 
operation entrusted to it, must be 
reliable. 

Table 1 indicates some inconsist- 
encies in required data rates vs 
commercially available FSK tone 
equipment bandwidths. It must be 
noted, however, that a wide range of 
combinations of data rates and func- 
tions can be accommodated through 
the use of commercial items and their 
use usually will be most economical. 
Circuit economy requires no more 
bandwidth assigned to a function than 
needed for its data rate; maximum 
circuit reliability will be degraded if 
less than that bandwidth is assigned. 
Thus, careful choice of equipment, 
bandwidth, and operating frequencies 
must be made 

Equipment compatibility with cur- 
rently-operated equipment and with 
future plans is mandatory. Such elec- 
trical characteristics as impedances, 
input and output power levels, fre- 
quency assignments of spacing and 
shift, power source and power require- 
ments, and compatibility with other 
communications equipment and media 
must be considered. Physical character- 
istics such as size, type of mounting. 
etc., must coincide with existing facili- 


TABLE 3. Information Circuit 
Availability on “Speech-Plus” Operation. 
(2000 cps voice cut-off in 300-3400 cps 

audio band-pass) 


Data rate, cps Information circuits 
10 
* 
+) 
37 
rhs 


TABLE 2. Standard Channel Frequencies. 
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Channel no. frequency 


425 40 

595 1) 

765 1) 

935 1) 

1105 1) 

1275 KH) 

1445 0 

1615 4) 

1785 10) 

1955 40) 

2175 i) 

2295 1) 

2465 Hi) 

2635 1) 

2805 1) 

2975 4) 
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ties. Ease of expansion must be 
weighed against projected need for ex- 
pansion. Most FSK tone equipment 
designed for pipeline operation pro 
vides economical initial installation of 
both high and low density stations 
while retaining the capability of the 
single or dual channel expansion typi- 
cal of pipeline operations. The use of 
modular, plug-in frequency-determin 
ing and band-pass units will greatly 
facilitate economical expansion, con- 
version, and maintenance programs 
Because of their simplicity and low 
cost, tone channels working in con- 
junction with relays and stepping 
switches can provide inexpensive low- 
density control functions. A single FSK 
duplex channel can provide an ON- 
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OFF function control and indicate 
channel; a dual channel can provide a 
RAISE-OFF-LOWER function con- 
trol and indicate channel 

Another area of compatibility to be 
considered is that of terminal equip 
ment required in conjunction with the 
FSK equipment. It must easily key o1 
be keyed by switches, relays, teletype 
writers, telemetering terminals 
with an minimum of 
tional intermediate equipment required 

Reliable operation of information 
circuits is mandatory. Components and 
circuits should be as completely self 
contained as possible with a minimum 
dependence on common equipment 
groups whose failure could disable 
large channel groups. Conservative 
design and operation are assumed in 
herent in commercial equipment for 
pipeline equipment; however, the 
equipment still must be designed with 
ease of maintenance, preventive and 
emergency, in mind x** 
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FIG. 8. Frequency and base-band characteristics of frequency-shift tone equipment 
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New Barber-Greene 7’ Wheel Ditcher crowds through rugged caliche in Texas—at speeds many 
times greater than ladder ditchers or back hoes working in the area. Write for details. 


NEW 7-FOOT WHEEL DITCHER 


digs more ditch . . . deeper ditch than any machine in its size range 


Barber-Greene’s new 7’ wheel ditcher offers more 
ditch for the money than ever before. It digs deeper 


than any wheel ditcher in its size and price range. 


Check these advantages: 


Advanced design. Greater maneuverability—smaller, 
more compact than other wheel ditchers digging to 7 
The only wheel ditcher available with point of balance 
at center of tracks. 


Costs less to operate—exclusive Barber-Greene design 
advantages add up to more ditch per day with less main- 
tenance ... less down time . . . less wear 


Full range of crowding speeds—exclusive Barber-Greene 
Hydra-Crowd provides infinite range of crowding speeds 
... permits top digging capacity in all conditions. 


Easier to operate—full hydraulic controls within easy 
reach means less operator fatigue . . . easiest steering 
... greater accuracy. 

All-hydraulic spoil conveyor—10' variable-speed con- 
veyor loads directly into trucks ... handles spoil at speeds 
to 640 fpm. Folds to 8’. Rubber impact rollers reduce 
belt wear, eliminate material build-up beneath belt. 
New, compact size—only 26'5" long, 8'6” high in oper- 


ating position. 7’ wide across tracks. 


59-10-C 


These are just the high spots. Ask for complete details. 


Barber-Greene rs 


AURORA, ILLINOIS, U.S.A. 


CONVEYORS...LOADERS...DITCHERS...ASPHALT PAVING EQUIPMENT 
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Here it is! 


Honeywell’s new ElectriK Tel-O-Set* system 


vate PesitT 


ot) 


...the only true 
two-wire system 


for 
electric process 
control ! j | sa 1:8 Same 


FUEL GAS RATE 








No line power connections in the field. The ElectriK Tel-O-Set system requires no 
external power at any field-mounted device and uses only two wires between 
it and the control room. These two wires form a series circuit that carries the 
measurement or control signal as well as the system’s power. The only line 
power connection is made at the receiver. 

Two-wire transmission sharply reduces installation costs. Add this to 
the fact that the FlectriK Tel-O-Set system’s d-c transmission eliminates the HONEYWELL 
need for shielding the wires, and you have the simplest, most economical 


installation possible 


*Trade name, Minneapolis-Honey well Regulator Company 


COMPARE ElectriK Tel-O-Set WITH ANY OTHER ELECTRIC CONTROL SYSTEM! 





Here it is! 


the new ElectriK Tel-O-Set system 


...-newest advance in industrial process control 


parts, reduced spare parts inventory, easy mainte- 
nance. The modular, or “‘building block’’ concept is 
employed throughout for maximum flexibility. 


A complete, integrated line... 


Control any industrial process with the ElectriK 
Tel-O-Set system. It has been designed as a complete 
system, rather than as a collection of individual “ : 
instruments. The line consists of 22 major units ... this is how it works 
which permit local and centralized data presentation, The basic ElectriK Tel-O-Set system consists of a 
adjustable cascade control, ratio control and many transmitter. receiver. controller and final control 
other auxiliary functions. ElectriK Tel-O-Set trans- element. The transmitter measures any process 
ducers make the line completely compatible with variable, translates it into a standard 4 to 20 milli 
your present pneumatic instruments. ampere direct current signal, and transmits to the 
, ; receiver through a pair of copper wires. The receiver 
. «+ built for industry indicates or records the signal in terms of the actual 
Die-cast aluminum cases and stainless steel com- value of the process variable, compares it with a 
ponents are used throughout the line to withstand pre-determined set-point, and sends the difference to 
the rough handling and demanding environments of the controller as an error signal. The controller then 
industrial applications. Standardized components, converts this into a corrective 4-20 milliampere out- 
together with extensive use of quick-connect and put to operate the control valve—again transmitting 
plug-in design, mean ready interchangeability of over a single pair of copper wires. 


TRANSMITTER RECORDER CONTROLLER VALVE OPERATOR 


120 Vac 
4-20ma dc 


iia 


All process and external electric connections to All receivers, fron single-point indicator All ElectriK Tel-O-Set field-mounted units . . . 
ElectriK Tel-O-Set field-mounted transmitters are without control to two-pen ratio-cascade whether transmitter, transducer, or valve 
entirely isolated from inside the case...to control station, are housed in the same actuator ... operate at ambient temperatures 
permit installation without the need for instru- case and all use the same panel cutout of —40 to 150 F. They all work on the 
ment department supervision of 54 x 6 inches. Controllers can be same force-balance principle and use many 
mounted with adjustments in front or similar components. 
back of panel. 


SYSTEM COMPONENTS 


TRANSMITTERS 
Process pressure to current (PP | 
CHOICE OF THREE CASES Differential pressure to current (.\ P| 
Millivolt to current (MV) I 
RECORDERS 
Single or two-pen recorders. Single or two-pen recording 
controllers with control, including simple cascade, on one pen 
‘Two-pen recording controllers with ratio or cascade control 
on one pen 
INDICATORS 
One pointer, with or without control 
, 1 Milliammeter, with or without manual loading 
All are completely transistor- ; ‘ r CONTROLLERS 
ized and have quick-connect : Two mode and three mode 
electric and pneumatic plugs FINAL CONTROL ELEMENTS 
Current to pressure (I/P) valve operator 
Electro pneumatic positioner 
Electro-hydraulic actuator 
TRANSDUCERS 
P 3-15 psi to 1-20 ma dc 
20 ma to 3-15 psi 
20 ma de to frequency 
frequency to 4-20 ma d« 


For field-mounted Electrik 
Tel-O-Set units: Weatherproof 
for Division 2 locations; relay 
rack for mounting four abreast 
in a 19-inch rack, and explo- 





sion-proof for Division 1 
locations 


Get complete details from your nearby Honeywell field 
engineer. Call him today he’s as near as your phone 
MINNEAPOLIS-HONEYWELL 
21 Penn Street, Fall River, Mass 


ee z Honeywell 
: ae rin ee aes 3 H Fiat We Coitol 


FR 2800a 471M 





O | Pipeline Fundamentals 





@/0 


Safety Program 


Stanley Owens 


Director of Safety, Transcontinental Gas Pipe Line Corporation 


In writing this chapter on safety, I will, of course, draw 
upon the methods and techniques that have been used in 
Transcontinental Gas Pipe Line Corporation for the last 
10 years. As this is written for the use of all natural gas 
pipelines, however, the various sections will be treated in 
a general way and should not be construed to be the exact 
methods or procedures used in the Transcontinental pro- 
gram. 

Although this study will be on the subject of tailoring a 
safety organization to a pipeline company, it should be 
noted at the outset that the principles of good safety engi- 
neering apply equally to all industries, differing only in 
degree. 

These safety organization standards will be divided into 


the following sections: 


The Safety Department. 
Its place in the company organization. 
Responsibilities and functions of the safety director 


Employee Safety Training Meetings 
Accident Records and Analysis. 
Accident Investigation and Recommendations. 


Selection and Placement. 
Safety devices. 

Personal protective equipment. 
First aid supplies. 


Fire protection equipment. 


First Aid Training Course. 
A practical short course in first aid, designed spe 
cifically for pipeline operation. 


Inspection and Counsel. 
Work practices. 
Plant facilities. 


Safety Training Material. 
Safety poster program. 
Sources and selection of material. 


Use of house organ. 


Annual Safety Awards Program, 
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1. THE SAFETY DEPARTMENT 

(a) Its place in the company organization. 

A separate safety department should be established and 
the safety director placed in charge of this department. He 
should report directly to a member of top management 
preferably the president or the financial vice president. In 
this manner, he will be free to contact all top management 
at any time on general problems and seek appropriation 
for the safety program. He should be free to make his own 
decisions regarding company safety policies. 

Along these lines, the American Management Associa 
tion made a survey of the status of the safety department: 
in 160 industrial concerns. Four out of five of these firms 
had a safety department. In 33 percent it was an independ 
ent department, reporting directly to top management. In 
41 percent of these cases, the safety department was a sub 
ordinate section of another department. For the other 26 
percent, it was combined with another department under 
some inclusive title. 

There are defensible reasons for placing the safety de 
partment in or with a number of departments. As most 
accidents happen to employees in operations, why not put 
it under the operations department? As persons, through 
their unsafe acts, are responsible for most accidents, why 
not place it in with personnel? 

As worker morale is an increasingly 
perhaps the safety department should be combined with 


important factor 


industrial relations. Since safety records affect insurance 
rates, why not give jurisdiction to insurance? 

Arguments for these several contentions are all cogent 
and this fact itself might indicate that safety should be 
separate department, reporting directly to top management 

For example, it might be argued, accident prevention i: 
not the province of one department more than another. It 
is equally the province of all departments. It covers per 
sonnel, all operations, machinery, safety devices, physi 
structures, When the 
department is prominently identified with a single depart 
ment, it may create the impression that its limitations are 
the same as those of the department with which it is com 
bined. It is also true that the department with which the 
safety department is combined, unless it is working unde 
a special executive order, will not carry the necessar) 
weight with other departments. 

A separate safety department established as a staff fun 
tion and reporting directly to top management escape 
Staff 


vehicles, and the pipeline safet 


these possible disadvantages status indicates the 
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TRANSISTON 


Lower Battery Drain—No need now for heavy duty Completely transistorized receiver and 


batteries and generators. Current drain on "stand-by" power supply Another Motorola First / 
is 1/3 that of tube-type receivers, 1/15 with battery , . ; . a 

siiciaceiiial Here is 2-way radio with efficiency and reliability never before 

ver itch. : : . 4 ¢ " 

approached in mobile radio. No more tubes in the receiver 

Grecter RelA = Trenditen, pitted drat ont —no more vibrators in the power supply . . . all are replaced 

_ " i . ¥ a - ie 

ait . ot ode by long life, dependable transistors. No longer is it 

new design all greatly increase reliability necessary to idle the vehicle to keep the radio operating. 

Savings in gasoline, engine wear and batteries add up fast 

Smaller, Lighter—Approximately 1/2 th ight, 1/3 th : ; ; ‘ : . “a 

anemia! ened Ii owaign, ts ” Let us prove to you how MoTRAC radio will cut your radio 

size of other models. Mounting in tight quarters easier operating costs . . . while giving you reliability never 

than ever. before possible. Write today. 


MOTOROLA 2-way RADIO 


)] Augusta Blvd., Chicago 5], | 


Motorola Communications & Electronics, Inc. e A Subsidiary of Motorola Inc., 45 


MOTRAC is a trademark of Motorola Inc. 
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Creative Design Precision Manufacturing Rigorous Testing 


...vour extra assurance 





of dependable performance 


W-K-M’s creative engineering is a continuous process 
that begins with a study of pipeliners’ valve problems. It pro- 
ceeds to design . . . extends through production . . . reaches 
a climax with the most rigorous testing procedures in the busi- 
ness: Every W-K-M valve passes tests that go far beyond the 


requirements of your operations. 


W-K-M ASA Gate Valves are the best you can use in 
pipeline service. No other valves compete in design or quality 


of production. 


rf é ‘ ify W-K- 
W-K-M® ASA Gate Valves For performance you can depend on, specify W-K-M 


w isition valves. 
Features include: Parallel expanding gates hen you requisition alves 


LAT 
o* Ww, 


S 
* Through-<conduit * Exclusive gate cen- /* ‘ip t 
j | . 
tralizer * Replaceable seats * Pressure ite f ' 5 (4) 
' " 
seal bonnet * Lubricated seats * Two Write for Catalog 300 3 
& x 


thrust roller bearings * Swuper-finished <8. ah 


stems. 


Design assures: No-surge operation * No DIVISION OF acft INDUSTRIES 
turbulence * No pressure drop * Free me a= NCORPORATED 

PO. BOX 21! HOUSTON, TEXAS 
passage of pigs or scrapers * Easy opera- icin tii nile ame mi. dames Gaiei 


tion * “On-the-line” overhaul. 
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nature of its administrative position. Separate depart- 
mental status conveys the impression that safety activities 
are system wide and industry wide. The department's di- 
rect channel to top management makes it clear to everyone 
that the safety program is a top-priority program with the 
authority of management directly behind it. 

In the stronger safety programs, where the safety engi 
neer makes his own safety policy decisions, both frequency 
and severity injury rates are lower than in programs where 
safety policy is decided by a group. 

Dean H. Mitchell, president of the 
American Gas Association, com- 
mented on October 31, 1955, in a let- 
ter to chief executives of gas utility 
companies: “As indicated in the at- 
tached article,* years ago many man- 
agements felt that accident preven- 
tion efforts were something akin to 
welfare work, efforts that 
merely an adjunct to the work of the 
industrial relations section. Accident 


were 


prevention was just another way to 
reduce worker grievances. 

“There is one very interesting fact 
that I believe all of us should note in 
reviewing the article, and that is 
that efficient accident prevention 
efforts exist in those companies where 
the activities of the safety engineer 
and the safety department operate 
directly under the supervision of a 
top management executive. Report- 
ing to and operating under the direc- 
tion of a lesser management execu- 
tive reduces the effectiveness of the 
safety engineer and his program.” 

**The Safety Engineer in Industry, a Sur- 


vey."’ Society for the Advancement of Manage 
ment 
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(b) Responsibilities and functions of the safety director. 

Responsibilities. The safety director as head of the safety 
department is responsible for the planning and administra- 
tion of a program for the: 

Protection of employees and the public against bodily 
injuries and death arising out of the operation of the gas 
plant. 

Safety and conservation of the gas plant including all 
stations, buildings and equipment, the pipeline, aerial and 


Transcontinental was awarded First Prize at the American Gas Association meeting in St. 
Louis, Missouri, for this display of materials used in safety programs. 
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Robert W. Otto, president of American Gas Association. presents 
Transcontinental’s Director of Safety. Stanley Owens, the 1958 
Safety Achievement Award for having the lowest accident fre- 
quency rate of all member transmission companies in the United 
States with 1500 or more employees. 


under-river crossings, self-propelled work equipment, auto- 
mobiles and trucks against accidental losses or damages 
arising out of the operation of the gas plant. 

Protection and conservation of public property against 
accidental losses or damages arising out of the operation 
of the gas plant. 

Functions, The safety director and his staff shall: 

Review each report of an employee injury, property 
damage, fire loss, or public liability. Maintain, study, and 
analyse these accident records. 

Investigate immediately all accidents involving disabling 
injuries to employees or the public, accidents resulting in 
damage to company property or automotive equipment, fire 
and explosion losses. Advise responsible supervision on the 
results of accident or fire investigations, defining the causes 
and the methods to be followed to eliminate a repetition 

Maintain contact with company physicians along the 
right-of-way, advising them of the company’s pre-employ- 
ment physical examination standard and instructing them 
in the proper use of the form. 

Maintain contact with claims adjusters throughout the 
system for the purpose of controlling disabilities on em 
ployee injuries. 

Schedule insurance inspection of the gas plant to be 
made by the inspectors of the engineering department of 
the insurance carrier and arrange for a study of, and com 
pliance with, their recommendations on fire protection and 
employee and public safety. 

Arrange for compliance with requirements of regulatory 
bodies of the Federal Government and the various states 
with respect to safety matters. 

Serve as liaison between the company and the National 
Safety Council as well as the Accident Prevention Commit- 
tee of the American Gas Association; maintaining the com- 
pany accident records in coded form and filing them with 
the Council and Association; incorporating in the company 
those plans or suggestions forwarded by these organiza- 
tions if, after proper study, it is felt their use will be feas- 
ible and beneficial either from an employee or a public 
relations standpoint 

Develop and maintain an adequate and effective fire 
prevention and fire fighting program. 

Make periodical inspections of the gas plant, including 
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operations and new construction, from an accident preven- 
tion, damage prevention, fire loss, sanitation and employee 
health standpoint. Notify responsible supervisors of, and 
arrange for proper compliance with, and follow-up of, 
recommendations arising from these safety engineering 
inspections. 

Plan and administer an employee safety and first aid 
training program throughout the system. 

Select and provide adequate first aid supplies and ar 
range for the training of all employees in the proper use of 
such equipment. 

Assist the legal department of insurance carrier in the 
presentation of disputed injury cases before state indus 
trial commissions. 

Maintain an adequate safety poster program, selecting 
posters and forwarding them for posting on safety bulletin 
boards located throughout the gas plant. 

Prepare and supply monthly to the company 
organ, safety engineering copy together with photographs 
of pertinent and significant safety operations in the field 


house 


Plan for the control of physical hazards concerning the 
selection and placement of safe and properly guarded 


: Annual Safety Report 


TRANSCONTINENTAL GAS PIPE LINE CORPORATION 


Cover from Transcontinental’s 1958 Annual Safety Report. 


equipment, non-sparking tools, goggles and other employee 
personal protective equipment. 

Establish standards and designs to be followed in guard 
ing machinery and other equipment. 

Plan, on a long range basis, for the re-design and replace 
ment of obsolete equipment, the study of proposed new 
procedures for safety features and the improvement of 
methods and procedures from an accident prevention 
standpoint. 

Prepare an annual report showing the status of the safety 
program. The annual report will summarize all accidents 
(broken down into Engineering, Communications, Con 
struction, Land, Measurement, Compressor and Pipeline 
Department, and all others). This will reflect the safety 
training given by each superintendent to the employees in 
his station, district, or department. This report will mirror 
the cost of accidents through the frequency and severity 
ratings shown therein. 





(To be continued in a forthcoming issue.) 











PIPELINE HANDBOOK DATA SHEET ic unoex. Notural Gas Data 


SIMPLIFIED COMPRESSIBILITY FACTOR CHARTS 
FOR NATURAL GAS CALCULATIONS 


CHART 6 



































COMPRESSIBILITY 























oP 
MISC. ONLY 658 psic 









































PRESSURE PSIA 


Carl Gatlin, University of Tulse 











PIPELINE ENGINEER, May, 1959 








Hi- WALKERS 


211/, BIG INCHES OF CLEARANCE Bucyrus-Erie Hi-Walkers have the clearance 
Hi-Walkers move right over rock and dirt that and the design features that keep them mov- 


foul up many a rig because they have more ing, give a big lift to spread schedules, regard- 
clearance than any other hoe this size (34-yd). less of the tough going 








Deep grousers on the treads are traction 
insurance in slippery muck...over rocky 
ground. Track roller bearings are sealed to 
keep out sand and grit that can put machines 
out of commission in a hurry. 

Hi-Walkers are built in three sizes — -yd, 
%,-yd, and the big 1-yd 30-B. They all have 
the big features... just name the size. 


For complete details, write Bucyrus-Erie 
Company, South Milwaukee, Wis., Dept.25EB. 
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FiG. |. Early tong gang laying 6-in. field line 


FIG. 2. Early-day pipe laying tools...lay tongs, pipe jack, chain 


tongs, and jack board. 


Fifty Years of Progress in 


Pipeline Operations 


Part 1. 


Wallace K. Luse 
Head, Civil Engineering Group 
Interstate Oil Pipe Line Company 


DURING Interstate Oil Pipe 
Line Company, together with its pre- 
decessor companies, will complete 50 
years of crude oil transportation serv- 
ice to the petroleum industry. On this 
SOth anniversary it would seem timely 
to review our progress, not only as one 
company, but as an industry. Because 
of close association, some of the ob- 
servations made here will be peculiar 
to this one company; however, many 
will be representative of the oil pipeline 
industry as a whole. 

Webster defines PROGRESS as 
Movement forward, Advance to an ob- 
jective, Getting ahead, Gradual or 
Progressive betterment. 

Few individuals or companies de- 
liberately set out to “progress.” Excep- 
tions, of course, are those who modern- 
ize facilities as a result of the pressure 
of keen competition or conduct re- 
Most progress is of a gradual 


1959, 


search 


D-66 


Present trend is to break with traditional evolutionary 


type of progress and move ahead faster 


or evolutionary nature, occurring a 
“step at a time” so as to constitute a 
minimum break with tradition. Gen- 
erally, oil pipeline progress has been 
this steady, but slow, method. There 
have been times in our history, how- 
ever, when there has been a definite 
trend to break with tradition and move 
faster. This trend has been apparent 
during the last 10 years and was also 
evident during the boom years of the 
1920's. 

Progress may be the effect of ag- 
gressive management or engineering 
staff, alert operating personnel, eco- 
nomic conditions, or other factors. Re- 
gardless of the cause, the results are 
good, and many people benefit. The 
shipper benefits from reduced tariffs 
and pipeline allowances, sharper batch 
cuts, less contamination, and improved 
scheduling. The pipeline company 
benefits from lower operating costs, re- 


duced evaporation and oil losses, and 
improved relations with the shipper 


Employment 

Progress results of which we are most 
acutely aware are those that directly 
affect us or those with whom we work 
In the early days, the pipeline industry 
work week was the same as other heavy 
industry; that is, 12 hours a day, 7 days 
a week. About 1916 the work day was 
reduced to 8 hours. The 6-day week 
came into being in the pipeline indus- 
try about 1928 and the 5-day, or 40- 
hour, week in the early 1930's. 

Extraordinary circumstances have 
altered the 40-hour week at two dif- 
ferent times since then. During the de- 
pression years, the week was reduced 
to 36, 35 and, in some cases, to 32 
hours. The week was increased beyond 
40 hours for many employees during 
the war years, but the 40-hour week 
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FIG. 3. An early-day pipeline tent camp in Louisiana swamp. 


became established as the standard for 
the industry. 

Various “plans” have been placed 
into effect over the years to aid the 
employees’ welfare. In the early 1920's 
safety programs were started, and an- 
nuity plans were started even earlier. 
Most companies now have medical 
staffs. Among the many functions of 
this staff is the giving of periodic phy- 
sical examinations. Group medical and 
hospitalization insurance is generally 
available to pipeline company em- 
ployees as is group life insurance 

Programs were instituted as early as 
the 1920's which made it possible for 
the employees to share in the com- 
panies’ profits. Among these are sug- 
gestion systems, stock acquisition plans, 
and thrift or profit sharing plans. 
These tend to make the employee feel 
that he is a part of the company and 
develops a keener interest in his job 


FIG. 4. Pipe bender of days gone by 
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Line Pipe 

The first successful pipelines were 
constructed from wrought iron pipe, 
which was manufactured by a labor- 
ious hand process known as puddling. 
The unit of manufacture was small 
and, due to the considerable human 
element in the process, a uniform prod- 
uct was impossible 

The “Bessemer Process” for steel 
making was introduced in 1855 and 
the “Open Hearth Process” in 1861 
These developments permitted manu- 
facture largely by machine methods 
and yielded a much more uniform 
product. It was not until 1887, how- 
ever, that these methods were applied 
to the manufacture of pipe 

Interstate’s predecessor 
laid the first lines in 1909 with “lap- 
weld” pipe made from open hearth 
steel. These lines were mostly 8-in., and 
the joints were connected by the screw 
coupled method. 


companies 


Grade “B” 
used about 1927 and became the stand- 
ard for the pipeline industry. A sub 
stantial amount of the pipe laid today 
is from Grade “B” material, either 
seamless or with an electric welded 
seam. 

In the early 1940's, the “X”" grade 
steels came into use for line pipe. These 
materials, X-42, X-46, and X-52 per 
mit considerably higher operating pres 
sures or the use of thinner wall pipe 

New steels are under development 
and test that are almost twice as strong 
as X-52, or about the equivalent of 
X-100. These undoubtedly will eventu- 
ally be used in the manufacture of line 
pipe. Lines using X-60 steel, in all 
probability, will be laid before this year 
is out. 

['welve-inch pipe came into general 
use about 1915, and sizes have grown 
steadily since that time. Domestic oil 
lines of 20-in. and over are not uncom- 
mon, and several lines in foreign coun- 
tries have been laid with 30-in. and 
larger. 

High tensile, large diameter pipe 
makes possible wider station spacing 
and higher operating pressures and 
permits the movement of more oil at 
reduced cost. 


seamless pipe was first 


Pipeline Construction 

Advances made in pipeline construc- 
tion methods have been just as dra- 
matic as those made with pipe mater- 
ials. In the early days, pipe was shipped 
by rail to the nearest possible point to 
the proposed line. From this point on, 
it Was Wagons, teams, and strong backs 
Rights-of-way were cleared with saw 
and axe; ditches dug with pick and 
shovel; the screw pipe was put together 
with tongs; the coating, if any, was 
applied by brush or sling; and back- 
filling was done with a “Morman 
board,” all in the hands of the work- 
men. Fig. | and 2 show a tong gang 
and their tools 

Practically all early pipelines were 
laid by company gangs. Tent camps 
were maintained along the right-of-way 
to shelter and feed the workmen. (See 
Fig. 3.) The quantity and quality of 
the food in the camps was for many 
years a favorite topic of conversation 
when old pipeliners got together. Un 
doubtedly, this food did much to keep 
the men on the job in the remote and 
rugged country crossed by the pipe- 
lines 

About 1918, the first piece of me- 
chanized equipment appeared to take 
some of the load off the aching backs 
This was called a “pipe laying ma 
chine.” Actually, the machine did not 
“lay” the pipe. It was a machine that 
screwed the joints together by power 
from a gasoline engine. This one piece 
of equipment reduced by one-half the 
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Maximum protection is essential to the well-being 
of a fighter’s hands and it’s just as essential 
to the long life of a pipe line. That's why operators 
count on Midwestern Wraps for top performance 


under the toughest conditions. 


The Midwestern Line, backed by 13 years’ leader- 
ship in the field, includes KEYSTONE Asbestos Pipe 
Line Felt . KERMAC Outerwrap COROMAT 
Underground Pipe Wrap KAPCO Rock Shield 

PERMACEL Tapes “GLASFAB" and 
SPEEDWRAP Pipe Wraps. 


Midwestern also provides its customers Magnesium 
and Graphite Anodes, Rectifiers, Pipe Cutting and 
Casing Seals and _ Insulators, 


Belts, 


Beveling Machines, 
Pipeline Pigs, Line-Up Clamps, Tongs and 


other accessory equipment. 
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Midwestern Pipe Line products, backed by Mid- 
western’s Personalized Service, are the best answer 


to your pipe protection problems. Call the Mid- 


western Man in your area for full details. 
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4645 Southwest Blvd 


Cable 


Tulsa, Okla HI. 6-6144 


Address Mid *Pipe 
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number of men required in the earlier 
“tong gang.” During the next 10 years, 
pipeline construction became essen- 
tially a mechanized operation. Im- 
proved screw machines, called “Ma- 
honeys,” ditching machines, trucks, 
tractors, dozers, coating and wrapping 
machines, and bending machines took 
over much of the work. Fig. 4 shows 
an early bending machine. 

Even though the screw coupled joint: 
made possible a workable pipeline, no 
amount of care during construction 
could satisfy the need for a completely 
leak-proof line. Welding was, of course, 
the obvious answer. 
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During the 1920's, welded joints re- 
placed the screw joint except for small 
diameter and very low-pressure lines. 
The acetylene gas method was first em- 
ployed; however, it was soon replaced 
by the electric arc method, which, 
with improved electrodes, is still in use. 
Development work is now underway 
to make the welding process automatic 

As pipe diameters increased, the size 
and cost of construction equipment 
grew to the point that it became uneco- 
nomical for pipeline companies to own 
because it would stand idle a large part 
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FIG. 5. Applying 
coating by brush. 


ONS 


of the time. This brought into being 
the pipeline construction companies 
or “pipeline contractors.” 

The contractor uses his equipment 
on one job, then moves it on to another 
so that it is in use a much greater por- 
tion of the time. He is in a position to 
keep abreast of the latest procedures 
and techniques and is able to keep cer- 
tain specialists in his employ, which 
are necessary for economical and qual- 
ity construction. The net result is a bet- 
ter and less expensive pipeline. 


Corrosion Control 

It was not long after the application 
of steel to buried pipelines that it was 
recognized that some method was 
needed to prevent corrosion or “rust- 
ing.” This problem was not nearly so 
critical in the early days when wrought 
iron pipe was used, as wrought iron 
has some natural resistance to corro- 
sion. With the advent of steel pipe, 
however, corrosion became a serious 
problem in some locations. 

An early attempt to cope with the 
problem was to provide a “corrosion 
allowance” or extra thickness in the 
pipe wall. This was not a very satis- 
factory solution as the corrosion usually 
occurred in the form of pitting or lo- 
calized corrosion rather than occurring 
uniformly over the pipe surface. The 
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practice became well established, how- 
ever, and it has only been in recent 
years that it has been abandoned. 

Every old timer knew that a little 
oil would keep the trusty squirrel rifle 
from rusting, so it was only natural that 
oil should be tried on the pipeline. In 
some cases, it was heavy, black crude 
oil. Ship bottom paint, coal tar cut- 
back liquids, asphalt base liquids, and, 
later, emulsified asphalt were tried 
These were brush or sling applied at 
atmospheric temperature or heated 
slightly so they would spread easily 
Most were applied directly to the pipe; 
however, occasionally, a primer was 
used. Fig. 5 shows coating being ap 
plied by brushes 

Interstate’s lines laid in 1909 and 
1910 were coated with ship bottom 
paint and coal tar liquid, applied by 
brush or sling. It was soon found that 
very little protection was being ob- 
tained so, beginning about 1914, many 
miles of line were encased in concrete 
After the ditch was dug, the line was 
lowered-in to rest on small squares of 
concrete or “pads.” A wooden form 
was erected on either side of the line 
and the space between filled with con- 
crete. The bottom of the ditch served 
as bottom of the form. This method 
was used extensively until the middle 
1920's. (See Fig. 


FIG. 6. Concrete coating a pipeline in early 1920's. 
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After it was found that the thin 
liquid type coatings soon disappeared, 
attempts were made to develop heavier 
coatings. Heavy petroleum grease coat 
ings were used extensively during the 
late 1920's and early 1930's. Other pro 
cedures included multiple 
various materials with and without 
wrapping materials between the coats 
and over the final coat. Hundreds of 
coatings appeared on the market, and 
companies set out to test as many as 
possible. In many cases, it took several 
years to make an evaluation, and in 
the meanwhile, other new products 
had appeared. The amount of data 
collected became enormous, much 
which was inconclusive or conflicting. 
While this was going on and com- 
panies were trying to decide what coat- 
ing to use, pipelines were rusting away, 
and leak rates were growing. 

In 1930 the American Petroleum In- 
stitute, together with the coating manu- 
facturers and the U. S. Bureau of 
Standards, set up a program for test- 
ing coatings. This program ran for 10 
years. The results of these investiga- 
tions materially helped to clarify the 
value of coating types and resulted in 
fewer coatings of questionable effec- 
tiveness. 

Enamel coatings have become the 
generally accepted standard for pro 
tection of pipelines; however, consider 
able quantities of asphalt-mastic type 
coatings have also been used. Most such 
coatings are covered by a wrapping 
material, usually impregnated asbestos 
felt, to protect the coating during lay 
ing process and from soil stress. In the 
late 1940's, the coatings were improved 
by the addition of woven glass fabric 
that was pulled into the soft coating 
to provide reinforcement. 

During the last five years, several 
tape coating materials have appeared 
At least two, polyethylene and poly 
vinyl chloride, are petrochemical prod 
ucts. New petrochemical coatings now 
being tested include epoxy and butoxy 
There are applied in liquid state and 
cured either by heat or by a catalyst 

Early coatings were hand applied, 
either by brush or sling. Coatings are 
now almost entirely machine applied 
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Kellogg Microwave performs 
at 99.998% reliability! 


“_.. this system has performed exceptionally well...100% continuity 
during 17 of the 22 months that it has been operating.” 





L. E. Cook, Superintendent of Communications 
Sinclair Pipe Line Company 


PENNSYLVANIA 
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EAST PITTSBURGH 
TO PHILADELPHIA ® 





WEST VIRGINIA 


Only five outages in the 22 months of service this 
Kellogg PTM Microwave System has been in 
operation for Sinclair Pipe Line Company, and 
only two of these totalling 2 hours and 51 min- 
utes caused by the microwave equipment. That's 
99.998% reliability, far superior to physical 
circuits! 

Sinclair’s dual path system was inaugurated on 
October 13, 1956. The present system stretches 
200 miles from Marion, Ohio, to East Pittsburgh, 
Pennsylvania. It features 8 channels, 2 terminal 
stations, and 7 repeaters. All intermediate stations 
have drop equipment. At East Pittsburgh, circuits 
are joined by similar Kellogg 10C PTM systems 
extending eastward to Mechanicsburg then to 
Philadelphia. 

Sinclair’s dual path operation between East 
Pittsburgh and Marion, Ohio has many advan- 
tages over conventional systems, principally the 
elimination of all switch-over equipments or cir- 
cuits. A failure of one of the units will not in- 
terrupt traffic, hence there is no traffic time loss 
as a result of switching to standby. There is in- 
creased reliability since both operating units are 
continuously monitored for condition of opera- 


MARYLAND 


tion. Space or frequency diversity equipments 
may be operated with a minimum of additional 
components. In addition to this high degree of 
reliability and continuous performance, Sinclair 
reports that “the signal-to-noise measurements 
have exceeded the original calculations and the 
system has provided excellent performance since 
the inaugural date of operation.” 

The Kellogg Model 10C-2 PTM Microwave 
System now features up to 45 channel multiplex- 
ing equipments. Channels are readily arranged to 
suit the needs of specific installation whether for 
telemetering, remote control, data and voice 
transmission. Our engineering staff is always at 
your service ready to discuss your communica- 
tion problems. 

Kellogg Switchboard and Supply Company, 
6650 South Cicero Avenue, Chicago 38, Illinois 
Communications Division of International Tele- 
phone and Telegraph Corporation. 


KELLOGG 


CHICAGO, /LLINO/IS 





It 





Regional offices and warehouses 


CALIFORNIA GEORGIA 

23 Broderick Road 1594 Southland Circle, N.W. 
Burlingame, Calif Atlanta 18, Georgia 

OXford 7-5780 SYcamore 4-2441 


KANSAS 

7th & Sunshine Road 
Kansas City 15, Kansas 
MAyfair 1-4418 


ILLINOIS 

4600 So. Tripp Ave. 
Chicago 32, Illinois 
CLiffside 4-4300 


MINNESOTA 
6100 Excelsior Blvd. 327 North West Street 
Minneapolis 16, Minn. Syracuse, N.Y. 

West 9-6715 HArrison 2-9251 


OHIO 

1555 West Fourth Street 
Mansfield, Ohio 
LAfayette 4-6511 


NEW YORK TEXAS 
1515 Turtle Creek Bivd. 
Dallas 7, Texas 


Riverside 7-5191 


EXPORT — 157 Prospect Street, Passaic, New Jersey, PRescott 3-5100 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS SEE READER SERVICE 
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Why Kellogg PTM Is Setting New 
Performance Standards: 
Microwave has made huge 
strides since first pioneered by 
International Telephone and 
Telegraph Corporation in 1931. 
Here are 10 reasons why 
Kellogg’s Pulse-Time Modula- 
tion Microwave, perfected by 
ITT research, is inherently 
superior. 

1 Easy maintenance, particu- 
larly of the RF equipment; 
visual test and check methods 
may be used. 

2 Tubes may be changed at 
random without realigning 
the Intermediate Frequency 
Amplifier. 

3 Where propagation is a prob- 
lem due to multi-path cancella- 
tion, it is simple to install space 
diversity reception equipment. 
4 Drop channels may be in- 
stalled at random, without need 
to demodulate entire groups to 
audio. 

5 Economical system design: 
drop and insert channels may 
extend only throughout those 
parts of the system where re- 
quired, and not the entire length. 


6 Maximum transmitter tube 
life; tube life averages approxi- 
mately 15,000 hours for 2C39s. 
7 All PTM channels are inter- 
changeable, only one spare is 
required. 

8 High signal-to-noise ratio: 
the inherent noise of each chan- 
nel is “clipped” out. Each ter- 
minal and each repeater station 
transmits a fresh signal. 

9 Less tower rigidity required 
for accurate signal transmission 
at 2000 mc. 


10 Plug-in channel units fea- 
ture printed circuitry replacing 
tubes with crystal diodes; dem- 
odulators semi-passive, one 
tube per channel; modulators 
passive, no tubes. Results in 
4:1 reduction in the number of 
tubes and 5:1 reduction in 
power consumption. 


Investigate these and other ad- 
vantages of a Kellogg PTM 
Microwave system. Write for 
complete details. 





FIG. 7. Coating and wrapping machine of more modern vintage. 


either over the ditch or in a coating 
yard. Fig. 7 shows a machine working 
over the ditch. Interstate first used yard 
coated pipe about 1931. 

Even the best practical coatings leave 
something to be desired in the battle 
to mitigate corrosion. It is not economi- 
cally practical to provide a “perfect” 
pipeline coating. The alternative is to 
provide a “good” coating and supple- 
ment it with cathodic protection. In- 
terstate made its first attempt at ca- 
thodic protection in 1943, using wind 
generators; however, this method has 
since been abandoned in favor of an- 
odes and rectifiers. 

Early rectifier installations used 
scrap steel for groundbeds. These were 
soon replaced with carbon rod beds 
and, in some special installations, with 
high silicon cast-iron rods. Recently, 
considerable success has been had with 
deep groundbeds. The entire ground- 
bed, including casing pipe, backfill 
material and rods, is installed in a 
single hole some 250 to 300 ft deep 
This type bed has worked very well 
in many areas where conventional beds 
were unsatisfactory due to high resist- 
ance surface soil. It also has the advan- 
tage of requiring a minimum of ground 
aurea 

The use of improved coatings with 
adequate cathodic protection has re- 
duced corrosion leaks almost to the 
vanishing point. 


Transportation 

lransportation of personnel, mate- 
rials, and equipment has come a long 
way since Interstate’s original lines 
were built in 1909 and 1910. An effort 
was made to locate the stations near 
a railroad because of the heavy equip- 
ment to be moved in; however, this 
was not always possible. Except where 


rail transportation was available, trans 
portation between stations and along 
the pipeline was by horse, buggy, 
wagon, or on foot. In some few loca- 
tions, boats could be used. 

Because of transportation diffi- 
culties, houses were provided at pump 
ing stations, at very nominal rental, 
for the married employees and a board 
ing house for unmarried and transient 
employees. Space was provided by the 
company for gardens and chicken 
yards, and employees were allowed to 
graze cattle on station tank farms 

Company owned automobiles were 
first purchased about 1916 and trucks 
the following year. The fleet of cars and 
trucks grew until practically all com- 
pany transportation was by company 
vehicle. This is still true today of auto- 
mobile transportation; however, the 
trend has reversed with regard to 
trucks. Light trucks are mostly com- 
pany owned, but most heavy hauling 
is done by contract or truck freight 
Some pipeline companies have found 
rented automobiles to be economical 

With the entry of pipelines into 
marsh areas, such as South Louisiana, 
boat transportation became necessary. 
Company owned boats are used to 
transport gagers on their daily jobs as 
well as maintenance crews, tools, and 
equipment 

Several companies have found it ad 
vantageous to use helicopters in cer- 
tain phases of pipeline work. For ex- 
ample, helicopters, portable towers, 
and survey chains 1000 ft long have 
been used to survey pipeline routes 
through marsh lands. Additional uses 
for helicopters undoubtedly will be 
found. Many pipeline companies use 
executive type airplanes for transpor 
tation of key personnel 


(To be continued in an early issue) 
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John J. “Jack” Coates, President 
Coates Field Service, Inc 


‘THE PAIN OF A NEW IDEA,” 
sounds like a catch phrase with a 
humorous twist, but it is neither catchy 
nor humorous to the poor devil trying 
to sell an idea, and that’s what I've 
been doing for the last 10 years 

In 1949 the Coates Abstract Com- 
pany was rolling along doing a com- 
fortable business, nearing its 50th 
birthday, occupying its own building in 
downtown Oklahoma City, and every 
body was happy, including me, when 
along came an idea that was soon to 
change all that 

The idea was not originally right-of 
way buying, but rather meeting title 
requirements for oil and gas companies, 
of which there are thousands operating 
in Oklahoma, and the title require- 
ments we had in mind were those con- 
nected with oil and gas leases, not 
easements. 

One of the first companies 
approached had been using our 
abstracting services for many years, but 
somewhere in the negotiations we got 
sidetracked and found ourselves talking 
about making the title search and buy- 
ing the easements for a pipeline, of all 
things. This particular line was to run 
from a point in Texas to a refinery in 
Oklahoma, across a state line. 

Now, we hadn't even thought of 
operating outside the State of Okla- 
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Right-of-Way Buying 
... How Does It Work? 


A comparatively new phase of pipelining is explained 


by the man who initiated this type of service 


Editor’s Note: /n most instances a pipe- 
line company planning to lay a new 
line has its own employees contact 
landowners and procure easements. 
Most companies have a land depart- 
ment for this purpose, and it is the way 
the matter has been handled since the 
first pipelines were laid. That is, until 
recent years, when a new phase of 
pipelining entered the picture that 
of contracting the purchase of right-of- 
way. To what extent has the idea caught 


homa, so here we did have a new and 
different set of conditions to consider 
After toiling with all the problems. 
studying costs (later developments 
proved we were guessing) and settling 
on a firm proposal, the line was 
abandoned 

At any rate, the result of all the 
thought devoted to that first line put 
us in the right-of-way buying business. 
because we reasoned that if we could 
operate in Texas as well as Oklahoma, 
then we could function in any of the 
others. So we started contacting pipe- 
line companies and wound up where? 
In the swamps of Louisiana. 

Operating an abstract business in 
Oklahoma necessitates close associa 
tion with the real estate business and 
oil and gas lease buying operations 
These two businesses have always 
been handled by brokers working for 
a fee. In fact, when you think about it, 
many, many phases of American busi- 
ness are handled by brokers, and con- 
tract right-of-way buying is merely the 
application of a sound operating 
business principle applied to the ac- 
quisition of a land right by a third 
party (the broker), for a principal (the 
pipeline company), from the other 
principal in the deal (the landowner) 

Simple? It does sound simple, but 
brother, the pitfalls! What with land 
costs continuing to rise each passing 
day the need for technical and profes- 
sional handling of any type of land 
acquisition is becoming steadily more 
acute. 


Selling the idea 
Earlier in this article the problem of 
selling this idea was touched upon, and 


? 


on? How did it start in the first place? 
And, in what way, if any, does a pipe- 
line company benefit by having an 
“outsider” handle this important detail 
for them? 

The author of this article was the 
originator of contract right-of-way buy- 
ing, insofar as we know, and prepared 
the following at our request, to answer 
these and other questions about this 
little known subject, and delineate the 
methods of a company such as his. 


it has been a problem; even though the 
idea is sound, has been proved practical 
by those who have tried it, and is a 
practice all major companies follow in 
handling engineering, construction, 
drilling, and heavy legal and account 
ing work 

The word “professional” also comes 
into the picture at this point. It seems 
industry thinks nothing of engaging 
professional services. In fact, it’s a 
standard practice, but the professional 
right-of-way buyer for s me reason or 
another is not included. Perhaps it is 
because the American Right-of-Way 
Association has only recently directed 
its efforts toward focusing the atten 
tion of the industry on the fact that 
right-of-way buying is a profession and 
its program has not yet had time to 
have a telling effect. Up until the time 
the American Right-of-Way Associa- 
tion took up the cause, our feeble voice 
was the only one calling this fact to the 
attention of those in policy-making 
positions. 

The contract right-of-way buyer can 
perform a dignified, worthwhile, eco- 
nomical, clean, trouble and time-saving 
service to the pipeline industry. He is a 
third party. Grievance claimed by a 
landowner over former alleged mis- 
treatment by the company can be heard 
from a dispassionate, objective position 
and dealt with accordingly 


Contractor vs Company 
Personnel 

One problem that has been difficult 
for us to overcome is that of finding a 
really fair and equitable way to oom- 
pare the results obtained from using a 
contractor as opposed to conducting 
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the program with company personnel. 
This is a business where details con- 
trol costs and even determine the 
eventual success or failure of a pro- 
gram. It’s easy for the outsider, or even 
some insiders, to say, “We bought a 
hundred mile line in Jericho three 
years ago and our average costs only 
came to $2.45 per rod, including serv- 
ices. How come you figure this 100- 
mile line in Timbuctu today is going 
to cost $8.92 per rod?” 

Off-hand this sounds like a good 
question, but perhaps the Jericho line 
was the first one ever built in the area, 
or perhaps it was a gas distribution 
line, maybe the land ownership count 
came to one every two miles, whereas 
the new line under study might be in 
an area laced with pipelines, might be 
a crude transmission line benefiting 
the landowners little, and the owner- 


The Author 

John J. “Jack” Coates was born in 
Oklahoma Territory, October 17, 1906, 
in Oklahoma City, the son of J. S. 
Coates, who at that time was an 
abstracter, and later also was the first 
register of deeds in Oklahoma County 
after statehood. He recevied his AB 
degree from Oklahoma University in 
1927. After graduation he joined his 
father in operating The Coates Abstract 
Company in Oklahoma City, and con- 
tinued in this work after his father’s 
death in 1937. He founded Coates 
Field Service, Inc., in March 1950, 
and operated it in conjunction with the 
abstract company until February 1952, 
at which time the abstract company 
was merged into The Coates-Southwest 
Title Company. It was then he plunged 
full force into the management of and 
started devoting active personal atten- 
tion to the affairs of Coates Field Serv- 
ice, Inc. Recently his company became 
associated with Lockwood, Kessler and 
Bartlett, Inc., Syossett, Long Island, 
New York, an engineering concern. 
placing his company, Mr. Coates says, 
in a position to render services in engi- 
neering, design, surveying, mapping, 
photogrammetric survey, aerial photo- 
graphy, and lands and right-of-way 
acquisition. 


ship count might be four or five or even 
more to the mile. Also, the first line 
might have been in an area of low land 
values and the second in high value 
areas, therefore, trying to use these two 
lines as a basis for comparison merely 
because they were of the same length 
is ridiculous and tends to underscore 
how details affect the costs. 

It must suffice to say that analyzing 
these details intelligently can result in 
real savings and accurate budgeting, 
but how to show management a way to 
measure such savings by enlisting our 
services remains a challenge. All, how- 
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SORRY,OLD MAN ,WE BVY ONLY 
GAS DISTRIBUTION EQUIPMENT 
















.and AGJ is the only magazine serving 
the GAS DISTRIBUTION people — exclu- 
sively. Straightline editorial for a distinct 
and separate $950-million industry. (No 
gas production. No gas pipelining. No 
waste circulation. Just plain gas dis- 


Study your product. Study your market. 
You don’t have to blow your budget all 
over the lot. Buy AG) — the oldest book 
with the newest look — UP in total paid; 
UP in buying titles; UP in renewals. 


It’s so much easier. . .and more effective! 


AN €AS 


THE PETROLEUM ENGINEER PUBLISHING CO 


FOR FURTHER NFORMATION ON 
ADVERTISED PRODUCTS SEE READER SERV 
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ever, agree that trained buyers in the 
field can produce real savings in time 
and money under any set of circum- 
stances, and trained buyers are what 
we have sticking out of our ears. 


Budget Studies and Planning 
Our real value rests in assisting with 
budget studies and planning, enabling 
our principal to set up a program based 
on fact, thereby insuring successful and 
thrifty results. The real savings derived 
are not the difference between the 
right-of-way contractor’s bids and the 
estimated costs of using company per- 
sonnel. They are the difference be- 
tween total costs for the completed 


program as accomplished by the con- 
tractor and what they would be if con- 
ducted by company permanent staff, 
augmented with temporary help among 
which there are always going to be a 
few “turkeys” to foul things up and 
increase overall costs 

To do our job creditably requires a 
first hand knowledge of land title pecu- 
liarities in all the 49 states. Our long 
experience and active participation for 
some 25 years in the affairs of the 
American Title Association were a 
great help of course. During our past 
work experience, however, we have 
gained first hand working knowledge 
of these details nation-wide 
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GAUGING 
EQUIPMENT 


Designed to Serve You Better! 





Model 12.5 Mark 1 


HEATED CENTRIFUGES 


Model 100 ml for two 100 ml ASTM pear shaped test tubes, and Model 12.5 
Mark | for four 12.5 ml API test tubes, are Combination Preheater and Heated 
Centrifuges. Accurate, Economical, Efficient, Convenient. 6 or 12 Volt Model 
Preheats samples; keeps samples hot during the spinning period regardless of 


WALKER-TULSA OIL THIEFS 
Metal and Clear Barrel 
(Model CB) 


Both Models contain all operating features of Walker 
Oil Thiefs. Simple Operation. Single Trippage, Exten 
sion Trip Rod. Rugged Construction. Positive Valve 


Gaugers Aluminum Equipment Case 





W.L. Walken Co, 


Phone Diamond 3-8241 


1009 South Main, Tulsa, Oklahoma 


Our manpower is handled like that 
of any other contractor; we staff each 
job as it is given to us with the agents 
we feel have the most suitable person- 
ality and qualifications for the job at 
hand. After several years in the busi- 
ness we have built a personnel record 
file from actual working experience 
with hundreds of the finest, thoroughly 
experienced, well-seasoned right-of- 
way agents in the country 

Our superintendents we try to keep 
in our employ the year round. We have 
been very successful in doing this as 
these men double in brass by becoming 
sales representatives between jobs. This 
is Vital to our operation, as a good sup- 
erintendent is an absolute “must” on 
every job we undertake. The high 
regard we have for them is evidenced 
by the fact that several of them are 
officers and stockholders in our com- 
pany. As our operations grow and ex- 
pand we intend to attract to our com- 
pany more of these well-trained men 


Mature Buyers Preferred 

Our theory of the best age for a 
right-of-way buyer is that found when 
his wife reaches middle age. Most land- 
owners became such after they grew a 
little mature, therefore the agent has 
to have a little grey in his hair in order 
to talk business to them. | am not say 
ing there is no place in our business for 
youth, but the average client expects 
us to staff his job with professional 
buyers. “Professional” means experi 
ence, so we can absorb a young man 
here and there, but the percentage is 
pretty low. 

We are always on the look-out for 
men who have reached retirement age 
with their companies and have a life- 
time of right-of-way experience behind 
them. We have found this a great 
source of trained manpower and it 
serves a dual purpose by being a bene- 
fit to us and our clients and utilizes a 
great many useful years of service these 
men would like to devote to their 
chosen profession, and to a useful life 


The ‘‘Glamorous”’ Life 

In closing it should be pointed out 
that the life of a right-of-way buyer 
might be considered glamorous and 
fascinating, all this moving about from 
one part of the country to another, but 
those of you with a home and fireside 
to return to each night, don’t realize 
the hardships and hazards, both 
physical and mental, that he must en- 
dure each day. Heat in the summer, 
cold in the winter, and irate landowners 
in between, and just when he’s been in 
an area long enough to create a few 
acquaintances, it’s time to move on 
In fact, the plaintive, modern day, 
western ballad that fits him best is en- 


Everything The Gauger Needs From One Dependable Source 





titled, “I’m Moving On.” *** 
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Tennessee’s Approach to 


Operation of a ‘Ready-Remote 


Gas Turbine Station 


Over a period of almost two years, a new idea tried at Alexandria, 


Lovisiana, has proved highly successful 


Charles A. Falkenhagen and G. W. Goloby 


Compressor Department, Tennessee Gas Pipeline Company 


REMOTE OPERATION of natural 
gas pipeline compressor stations Is ap- 
proached in different ways by the 
various transmission companies. This 
article is intended to explain the ap- 
proach of Pipeline 
Company, a division of Tennessee Gas 
[Transmission Company, to the “Ready- 
Remote” operation of a gas turbine 
station, 

During 1957 the company con- 
structed on its 30-in. Kinder, Louisi- 
ana-Portland, Tennessee line a station 
to be remotely controlled. The station 
is near Alexandria, Louisiana, 65 pipe- 
line miles from the master station at 
Kinder. 

The remote station is on a 30-acre 
site, and future expansion should pose 


Tennessee Gas 


no problem with an area of this size 
Station structures consist of a utility 
building, fuel meter building, compres- 
sor building, microwave equipment 
building, and two resident cottages 
Utility and compressor buildings are 
multipurpose. The utility building con- 
tains an office, warehouse, shop area, 
and employees assembly room The 
compressor building consists of the 
compressor room, auxiliary-generator 
room, control room, and a basement 
A 6700-hp gas-fired turbine driving 
a centrifugal compressor is located in 
the compressor room. In the auxiliary- 
generator room are housed two 220-hp 
gas engines driving 187-kva generators, 
92 d-c wet cell storage batteries and 
battery-charger, turbine and engine 
jacket water pumps, main bus, and 
switchboard. The turbine and com- 
pressor panel board, auxiliary equip- 
ment panel -board, and supervisory 
equipment are in the control room 


Supervisory Equipment 

The master station at Kinder houses 
the supervisory equipment in its aux- 
iliary-generator building. This ts a 
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typical reciprocating engine station of 
12,400-hp. The supervisory panel mea- 
sures 24-in. by 24-in. by 7 ft 6 in. 
Charts record the remote station suc- 
tion and discharge pressures, orifice 
meter differential pressure, turbine ex- 
haust temperature, load shaft speed, 
high pressure shaft speed, and axial 
flow air compressor discharge pressure. 
Also contained in the panel are cer- 
tain indicating lights and control keys 
(operating buttons). Control keys 
without indicating lights are 


1. “Trip-Lower” key 
“Silence” key 
“Reset” key 
“Close-Raise” key 
“Check” key 


Indicating lights without control keys 


ure 


Green “Start” light 


Red “Alarm” light 


Red, green, and amber “Station 
Check” lights 


Red, green, and amber “Remote 
Local Turbine Control” lights 


Red, green, and amber “Remote- 
Local Nozzle Control” lights 


Red, green, and amber “Annun 


ciator Alarm” lights 


Indicating lights and control keys 
are used for the following points 


“Turbine speed (small) control 
amber light and key 


Turbine Speed (course) Con- 
trol” amber light and key 


“HP Shaft Speed Control” amber 
light and key 


“Start Turbine” green, blue, and 
amber lights and key 


“Stop Turbine” green, red, and 
amber lights and key 


“MLV Open-Close” green, red, 
and amber lights and key 


“By-Pass Valve 
green, red, and amber lights and 


key. 


Open-Close’ 


[he “trip-lower” key will stop the 
turbine, open valves or lower speed 
The “silence” key will silence the alarm 
bell and extinguish the red alarm light 
The “reset” key cancels any selection 
and returns supervisory controls to rest 
also resets alarm on panel and returns 
flashing lights to steady state. The 
close-raise” key will close valves, rais« 
speed, or start the turbine. The “check 
key is used to check the supervisory 

For the “close-raise” or “trip-lower” 
controls to be performed, two keys 
must be pushed. For example, to stop 
the turbine first push the “stop turbine 
key. Its red light continues to burn and 
its amber light comes on (also the 
Start” green light goes out). Then 
push the “trip-lower” key and the tur 
bine will stop and the 
green light will come on (the “start 
green light will also come on). 

The turbine 


stop turbine 


speed “small and 
controls refer to the load 
shaft and will change its speed 25 to 
100 rpm, respectively 

The lights are used to indicate a 


course’ 


State of readiness or position and also 
to indicate a control or check in prog 
“start” light burns green 
steadily when no control function is 
being performed and goes out with 

function in progress. Amber lights are 
used to confirm a selection or check 


ress The 
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“Superior weldability of J&L Electricweld Line Pipe 
was proved on this mountainous operation” 


... reports pipe line contractor 


Steep, mountainous terrain presented a real challenge to pipeliners working on this 
Shamrock Oil and Gas Corporation line from Amarillo to Albuquerque. Eighty-seven 
miles of 6°s -inch J&L Electricweld Line Pipe were used in the rugged section from 
Palma, N.M., to Albuquerque Performance proved cone lusively that J&L Electric 
weld Line Pipe bends readily to contour, is easy to weld and is uniformly round. It is 


readily available from 6°s inches through 12%4 inches 


Jones & Laughlin Steel Corporation 


PITTSBURGH, PENNSYLVANIA 
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The blue indicating light burns as the 
turbine goes through its starting se- 
quence 

The “check” key is used before each 
start and at frequent intervals during 
operation to indicate that the super- 
visory equipment is working properly 
and that the microwave system is in 
order. If the microwave system fails, 
the alarm bell will sound, there will be 
no burning lights, and speed and pres- 
sure receivers will indicate their maxi- 
but the turbine will 


mum values, 


continue to run, 


Signals Carried by Microwave 

Signals necessary to operate the re- 
mote station are carried by a micro- 
wave system which the company owns 
and maintains. This system requires 
four towers, one each at the remote 
and master stations, and two interme- 
diate towers. At each intermediate 
tower the signals are received and re- 
transmitted. Electric power for these 
two towers is purchased. To eliminate 
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Diagram of piping at Alexandria, Louisiana, station 





loss of the microwave equipment be- 
cause of power failure, a small engine 
generator was installed at each inter- 
mediate tower. These generators will 
come on with loss of purchased power 
and shut off when purchased power is 
restored. To assure the performance 
of the standby units the purchased 
power supply is disrupted for 15 min- 
utes each week to allow the engine 
generator to run. 

The microwave system connects the 
master and remote stations with a voice 
circuit. The remote station also has 
telephone, radio, and _ teletypewriter 
equipment for other means of com- 
munication. Radio and _ teletypewriter 
are situated in the remote station's of- 
fice and generally are used during day- 
light hours only 


Turbine Starting Sequence 
lurbine starting sequence is com- 
parable with that of any present day 
turbine. Tennessee’s piping and valves 
are shown in Fig. |. The master station 














SS 

















has control of only the bypass and main 
line valves. 

The remote station attendant must 
purge and load the turbine station yard 
piping up to the compressor suction 
and discharge valves. The bypass valve 
is Opened to remedy a surging condi- 
tion detected by a low differential signal 
at the orifice in the discharge line. Such 
a low differential signal sounds the 
alarm at the master station 

The main block valve and all valves 
on the station side of the pipeline are 
equipped with valve operators. For the 
Kinder station to start the turbine the 
“remote-local turbine control” switch 
at the remote station must be so posi- 
tioned, and can only be done so at the 
remote station. This provides the re- 
mote station with the advantage that 
in case of emergency the turbine can 
be taken away from the master station 


immediately. (Should this be done the 
master station should receive an 
alarm. ) 


Io start the turbine from the master 
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station, the “start gas turbine” button 
is pushed first, then the “close-raise” 
button is activated. When this is done, 
the following events occur at the re- 
mote station. 


Auxiliary a-c lube oil pump starts. 


A-C turbine nozzle water pump 
Starts. 


Circulating cooling water pump 
Starts. 


Atmospheric cooler fans start. 


Seal oil pump starts (when suction 
press equals 5 psi). 


D-C controls and standby pumps 
are energized. 


When seal oil pressure is normal, the 
loading valve opens (vent valve 
is already open) and remains 
open for 2 minutes to purge the 
compressor case. 


* 
Vent valve closes and case pressur- 
izes through loading valve. 


When case pressure equals line 
pressure, suction valve 1-S, and 
discharge valve 1-D open, and the 
loading valve closes. 


Discharge side valve A-D-1 opens. 


When valves A-D-1, 1-S, and 1-D 
are fully open, gas is admitted to 
the starting turbine, and the high 
speed shaft begins to turn. (All 
three of these valves must be 
open.) 


Starting turbine accelerated to 1800 
rpm 


The turbine purges itself for 5 
minutes. 


Turbine fires, speed of high speed 
shaft increases, and exhaust tem- 
peratures rise. 


After 2 minutes warm up, the high 
speed shaft comes to 4000 rpm 
and the load shaft to 3600 rpm. 


The turbine is ready to load when 
the “stop turbine control” red 
light burns steady and the load 
shaft is at 3600 rpm 


The operator at the master station 
will then push the “MLV open-close” 
key, its amber light will burn steadily 
and the green “start” light will go out. 
He then pushes the “close-raise” key 
and when the MLV closes its amber 
light goes out, its red light burns 
steadily and the green “start” light 
comes back on. The turbine is now on 
the line and the Kinder operator in- 
creases its speed by selecting one of 
the two “turbine speed control” keys 
and the “close-raise” key to obtain 
ordered discharge pressure. 
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NEW REMCO SELF PROPELLED 
PIPE CLEANING MACHINE 
MOUNTS IN 15 MINUTES! 


Perfect for new pipe or recondi- 
tioning work, this new, compact 
cleaning machine will clean pipe 
up to 10 times faster. Lightweight 
and nearly vibrationless, it is ideal 
for working on loaded lines. 


With an exclusive floating design 
which permits easy passage over 
collars, it uses standard knives, cut 
ters and brushes or the new Remco 
rotary cup brushes. Easily adapted 
for taping, priming, doping, or for 
stationary service, it comes in 6 
standard sizes for 2” through 36” 
pipe. 

OTHER REMCO PIPELINE 

EQUIPMENT INCLUDES: 


HOLIDAY DETECTORS — CLEANING 
AND PRIMING MACHINES — TAPE 
WRAPPING MACHINES — DOPE 
KETTLES — PIPELINE 
FINDERS — SUPPLIES 


Model M24 on 3° pipe 
with guard removed. inset 
shows guard in position 


MANUFACTURERS AND DISTRIBUTORS OF 
PIPELINE EQUIPMENT AND SUPPLIES 


REMCO MFG. CO. 


BOX 3005 + TULSA, OKLAHOMA 
PHONE: TEmple 5-1504 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE ARO 
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BASIL SHARP 
763 E. 26th Place 
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Since specialization began, the finest craftsmen have 
stamped their work with symbols that attest to the quality 
oh Me ialcliam olaeleltlars 
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the kraft wrapper of your pipe, assures you that the pipe 
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standard pipeprotection inc. 


Oo SOUTH BRENTWOOD BLVD e sT Louis 17 MO 


FOR FURTHER INFORMATION ON 
AOVERTISED PRODUCTS, SEE READER SERVICE CARD 


Turbine Shut Downs 


The following annunciator alarms 
will shut down the turbine and vent 
the compressor case automatically, but 
will leave the yard piping pressurized 


1. High turbine exhaust tempera- 
ture. 


High speed shaft overspeed trip 


High speed shaft vibration ex- 


cessive 

Load shaft overspeed trip. 
Load shaft vibration excessive 
High discharge gas pressure 
Low seal oil pressure 

High nozzle water temperature 


If the turbine goes down for any 
reason including those listed above, the 
alarm immediately notifies the Opera- 
tor at the master station. Once the tur- 
bine goes down it cannot be restarted 
from Kinder until the device causing 
the failure is repaired and the annun- 
ciator at the remote station is reset. 
When any of the above eight condi- 
tions occur, valves A-D-1, 1-S, and 1-D 
will close and the compressor vent 
valve will open. The operator at the 
manual station must open the main 
line valve when the pressures across it 
are equalized. It was with the valves 
in this position that the turbine was 
started previously. 

Malfunctions that shut down the 
turbine and also vent the yard piping 
are: 


Loss of seal oil pressure 
Loss of a-c power. 


Fire-eye protective device ac- 
tuated. 


In addition, the remote station 
attendant may operate either one 
of the two emergency shut down 
valves. 


The first three failures will be in- 
dicated on the annunciator in the 
remote station control room. The fire- 
eye device is initiated by any flashing 
of light between 5 and 30 cps regard- 
less of the source. Various light reflec- 
tions have shut down the station. Since 
the station has been in operation, it 
has been satisfactorily shut down by 
each of the emergency devices, except 
the manual emergency shut down 
valve 


Emergency Shut Down System 

The emergency shut down system is 
simply a pressurized 2-in. line. This 
pressure is maintained by gas flowing 
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into the line through an orifice. Pres- 
sure is maintained against the valve 
operators that must operate during an 
emergency. In an emergency the pres- 
sure is released through the manual 
vent valve or valves and the operators 
will open or close the valves as the 
case may be. The orifice is so small 
that the line cannot repressurize until 
the vent valve is closed 

Two manual emergency vent valves 
are strategically located in the remote 
station yard. This remote station is a 
manned station with eight employees 
including two supervisory personnel. 
Five of these employees are on a shift 
basis. By having an attendant at the 
remote station on duty at all times the 
master station has immediate contact 
around the clock with the remote sta- 
tion. An attendant at a master station 
may be hesitant to arouse someone at 
night to clarify a minor question that 
has arisen in a truly remote operation; 
however, he feels free in this case to 
question the remote station attendant 
who is there for that purpose. 

The primary duties of the remote 
station employees are of a housekeep- 
ing and maintenance nature. Buildings 
and equipment have to be maintained, 
painted, and kept in a good state of 
repair. Also, the station yard must be 
maintained. In conjunction with these 
duties the eight employees are respon- 
sible for the maintenance and opera- 
tion of 70 miles of pipeline right-of- 
way 

The remote station is protected by 
every safety device felt necessary at 
this time, which frees the employees 
to perform duties away from the com- 
pressor building that otherwise would 
call for extra labor. While on tour the 
remote station attendant reports to the 
master station as often as once each 
two hours to simply check in and dis- 
cuss any questions either location may 
have 

Addition of the supervisory equip- 
ment at the master station and the 
responsibilities that accompany its 
operation did not require any addition- 
al personnel. The master station opera- 
tor has always reported to the Houston 
office dispatcher each hour pertinent 
information about his station, over the 
leased line telephone located in the 
auxiliary-generator building. With the 
supervisory equipment for the remote 
station also in this building, it is simple 
for him to check this equipment, fill in 
the remote station log sheet and give 
this information to the dispatcher as 
well. 

The ready-remote operation of the 
Alexandria station has been highly 
successful, demonstrating that a local- 
ized master station can control effec- 
tively and efficiently remote turbine 
stations on either side of it x* 
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a 
API GAS PIPE 


by SOUTHERN PIPE — 


Compression test —typical of 
Southern Pipe's quality control 


NOW— 
HIGH-FREQUENCY 
WELDING PRODUCES 
BETTER GAS PIPE 


Southern Pipe was the first producer of API approved 
gas pipe, and API quality thin-wall gas pipe, fabricated 
by means of Thermatool HIGH-FREQUENCY weld- 
ing. And, only Southern Pipe can give you the better 
welds that are produced under HIGH-FREQUENCY 
welding. 

Here’s what Southern Pipe offers gas pipe users: 
(1) Fully normalized weld; (2) A weld stronger than 
the pipe itself; (3) Only minor metallurgical change in 
material adjacent to weld; (4) Thin-wall high strength 
at less cost per foot. 


Write for Stanford Research Institute’s 
Report on HIGH-FREQUENCY welding 


/ 
x=11 Southern Pipe 


ff DIVISION OF U.S. INDUSTRIES, INC. 
P.0. Box C + Azusa, Calif.» CUmberiand 3-7111—EDgewood 7-1221 


FOR FURTHER INFORMATION ON D 81 
ADVERTISED PRODUCTS. SEE READER SERVICE Car 7 





WITH THE PIPE 


CONSTRUCTION 


FEATURE 





@ Associated Pipe Line Contractors, 3115 
Buffalo Drive, Houston Texas. Has been 
awarded contracts by The Rotterdam- 
Rhine Pipeline to build 59 miles of 30-in. 
and 96 miles of 24-in. crude line from 
Rotterdam to Godorf and Wesseling, Ger- 
many, and a 25-mile smaller line to a 
Gelsenkuchen refinery 


@ B & M Construction Corporation, 2808 
First National Bank Building, Oklahoma City, 
Oklahoma. Has been awarded a contract to 
build 218 miles of 8-in. line for National 
Iranian Oil Company from Tehran to 
Resnt, Iran. 








C-R-C IMCO BEVELERS 


BEVELS @) Fire 


BEVELS 





fit all pipe sizes 6” to 48” O. D., 
cut perfect bevels, and out-of- 
round pipe, too. Single lightweight 
unit does work of several, costs you 
less to buy and use 





ONE BEVELING KIT 
FOR ALL YOUR JOBS! 


Home Office 





SERVING PIPELINERS SINCE 1933 


CRUTCHER - ROLFS -CUMMINGS. INC. 


Houston, Texas, Box 2073, UNderwood 4-6391 


The CRC IMCO Pipe Beveling Kit contains 
a complete range of bands for beveling a 
variety of pipe sizes. With this convenient 
selection of sizes, the operator need only 
make one trip to handle all pipe beveling 
requirements including back beveling. The 
sturdy steel case and number of bands 
are optional 





Branch Office 
Export Office 
In Canada 





Farmington, N. M., Box 1207 
International Oil Equipment ( 40 Rockefeller Plaza, New York, N. Y., COlumbus $ 
Canadian Equipment Sales & Service ( Led, 7310 


DAvis 5-5523 


$0 


9th Sc, Edmonton, Alberta, Canada 








FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 








LINE CONTRACTORS 
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@ Brown & Root, inc., 4100 Clinton Drive, 
Houston, Texas. Has contract with Texas 
Eastern Transmission Corporation to fur- 
nish field supervision for construction of 
626 miles of 30-in. loops along the com- 
pany’s line between Beaumont, Texas, 
and Uniontown, Pennsylvania. 


@ O. R. Burden Construction Corporation, 
P. O. Box 5216, Tulsa, Oklahoma. Has been 
awarded a contract by Northern Okla- 
homa Gas Company to install 70 miles of 
10 and 12-in. line between Cherokee and 
Ponca City, Oklahoma; and has been 
awarded a contract to construct 62 miles 
of 8-in. petroleum products pipeline con- 
necting the Texas Eastern Transmission 
Corporation refinery at Tyler to the Little 
Big Inch pipeline system at Carthage. Has 
contract also to construct 93 miles of 8 to 
20-in. gathering system from Falfurrias 
to McAllen, Texas, for South Texas 
Natural Gas Gathering Company. R. M 
Jones is spreadman, with field office at 
Falfurrias. 


@ Clear Span Engineering Company, Inc., 
4118 Fannin, Houston, Texas. Has contract 
from Houston Texas Gas & Oil Corpor 
ation to design the bridges and furnish 
towers and cable systems for the following 
five crossings: Pearl, 520 ft; Pascagoula, 
640 ft; Escambia, 640 ft; Apalachicola 
960 ft: Suwanee, 660 ft 


@ Coates Field Service, Inc., P. O. Box 1581, 
Oklahoma City, Oklahoma. Has contract for 
right-of-way acquisition for the Peoples 
Natural Gas Company on their 30-mile 
gas line located between Gibson and Im 
perial, Pennsylvania 


@ Conner Construction Company, P. O. Box 
1047, Odessa, Texas. Has been awarded a 
contract to construct 54 miles of 3-in 
natural gasoline line for Phillips Petro 
leum Company from a Crane County 
gasoline plant to near Fort Stockton, 
Texas 


@ Dunn Brothers, Inc., 801 Mercantile Securi- 
ties Bidg., Dallas, Texas. Has received a 
contract from Tennessee Gas Transmis 
sion Company to unload and rack pipe 
near West Point, Kentucky. Keith Lee will 
supervise. 


@ Engineering-Construction Company, First 
National Bidg., Tulsa, Oklahoma. Has con 
tract from Javhawk Pipeline Corporation 
to construct 44 miles of 6-in. crude pipe- 
line, 12 miles of 4 and 3-in. gathering line, 
and one pump station, all to serve the 
Pleasant Prairie Pool located near Garden 
City, Kansas 


@ Fulghum Contracting Corporation, P. O. 
Box 1181, Harrisburg, Pennsylvania. Has 
been awarded a contract to lay 100 miles 
of 12-in. pipeline from Watertown to Mas- 
sena, New York, for Niagara Mohawk 
Power Corporation 


@ R. H. Fulton & Company, P. O. Box 1526, 
Lubbock, Texas. Has been awarded a con 
tract by Michigan Wisconsin Pipe Line 
Company to build 211.7 miles of 24-in 
pipeline in Kansas, Nebraska, and Mis- 
souri. Also has contract from Northern 
Natural Gas Company to lay 111/10 
miles of 30-in. pipeline north of Sunray, 
Texas, and 8 1/10 miles of 30-in. north of 
Beaver, Oklahoma, with A. A. Carrigan 
as job superintendent in the field office at 
Beaver. 
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Contractors 


@ H. L. Gentry Construction Company, 921 
East Michigan, Jackson, Michigan. Has been 
awarded a contract by North Carolina 
Natural Gas Corporation to construct in 
excess of 163 miles of pipe ranging in size 
from 6 in. to 12 in. 





@ B. C. Hall Constructors, Inc., P. O. Box 644, 
Aztec, New Mexico. Has contract to build 
an undetermined amount of various sizes 
of pipelines ranging from 4-in. through 
20-in. for El Paso Natural Gas Company 
in the Four Corners area of New Mexico. 


@ Hallimac Construction Company, 3701 Buf- 
falo Drive, Houston, Texas. Has been 
awarded a contract by United Gas Pipe 
Line Company to install 43 miles of 30-in. 
pipeline from Mandeville, Louisiana, to 
Kiln, Mississippi 


@ Harbert Construction Corporation, P. O. Box 
1369, Birmingham, Alabama. Has nearly 
500 miles of 18-in. and 20-in. main gas 
lines and more than 600 miles of 4-in. 
through 16-in. lateral lines under contract 
with Houston Texas Gas and Oil Corpo- 
ration from Bradenton, Florida, to 
Miami, Florida. 


@ Houston Contracting Company, 2807 Buf- 
falo Speedway, Houston 6, Texas. Has con- 
tract to lay approximately 117 miles of 
30-in. natural gas pipeline for Texas Gas 
Transmission Corporation in central and 
north Louisiana, with initial headquarters 
at Pineville, Louisiana, and R. L. Silar as 
superintendent. Also awarded contract to 
construct 41 miles of 30-in. natural gas 
pipeline for United Gas Pipe Line Com- 
pany in the vicinity of Gulfport, Missis- 
sippi, where the initial headquarters will 
be, and Mobile, Alabama. M. L. Thomp- 
son has been named superintendent. 


@ international Marine Constructors, C. A., 
Caracas, Venezuela. (Collins Construction 
Company, P. O. Box 86, Port Lavaca, Texas.) 
Has been awarded a contract by the Iran- 
ian Oil Company to lay 25 miles of 30-in. 
at Ganaweh, on the Iranian shore, to 
Kharg Island, approximately 25 miles out 
in the Persian Gulf 


@ Macco Corporation, 14409 South Para- 
mount Boulevard, Paramount, California. Has 
prime contracts with various companies 
to construct pipelines in various sizes 
through 30-in. in California. 


@ Majestic Contractors, Ltd., 408 Royal Trust 
Building, Edmonton, Alberta, Canada. Has 
an undetermined amount of gas gather- 
ing system for Producers Pipeline Com- 
pany in the Estevan, Saskatchewan, area. 


@ J. Ray McDermott & Company, Inc., P. O 
Box 38, Harvey, Louisiana. Has been 
awarded a contract by Venezuelan Sun for 
an 18-in. crude pipeline from Block 1 in 
Lake Maracaibo to a terminal at Punta 
Palmas. 


@ McVean and Barlow, Inc., P. O. Box 151, 
Odessa, Texas. Has a contract to build 116 
miles of 20-in. pipeline for El Paso Nat- 
ural Gas Company in West Texas and 
Eastern New Mexico. 


@ Midwestern-Walco Contractors, P. O. Box 
11507, 1431 4th Street South, St. Petersburg 
33, Florida. Has been awarded a contract 
by Houston Texas Gas & Oil Corporation 
to lay approximately 700 miles of 24-in. 
main line between Baton Rouge, Louisi- 
ana, and Kissimmee, Florida, including a 
24-in. crossing of the Choctawhatchee 
River at Caryville, Florida, and an 18-in 
crossing of the Mobile River at Mt. 
Vernon, Alabama, and three compressor 
stations at Wiggins, Mississippi; Munson, 
Florida; and Quincy, Florida 


PIPELINE ENGINEER, May, 1959 








all P hve’ > 
th ] 
Will be on U. E. si< i 


PENWETRON 
The standard of the in 
dustry for non-destruc 
tive pipe thickness 
measurements. Radia 
tion measurement is the 
principle of operation 
See our new line of 
miniature transistorized 
PENETRONS designed 
to handle various 
measurement problems 
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MONITRON 


The only currently avail 
able 8. S. & W. Monitor 
offering laboratory pre 
cision in a field instru 
ment. This instrument is 
employed to control the 
degree of contamination 
in crude oil which is 
delivered to the pipe 
line. The MONITRON has 
been field proven under 
adverse conditions and 
provides accuracies suit 
able for writing run 
tickets 


CUT POINT 
INDICATOR 


This instrument is em 
ployed to accurately de 
tect the arrival of the 
interface between two 
successive batches flow 
ing im &@ COMMON pipe 
line. The unit has been 
successfully employed on 
lines carrying fuel oil 
and standard petroleum 
products, as well as on 
lines carrying propane 
and butane. Circuits are 
provided for automatic 
contro! and switching 
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INTEGRATOR AVERAGER 
Accepts input variables 


This instrument is designed to continuously integrate and 

such f f 
average the relation between two variables. A typical appli A, ye 
cation is in the time averaging of the per cent B.S.4 W. deliv 
ered to a pipe line, used in conjunction with the Monitron 


UNITED 


824 £ 6TH ST. TULSA OKLAHOMA 








This is your invitation to visit our plant during the IPE in May. See our products 
demonstrated. Phone LU 5-1027 for free transportation. 


FOR FURTHER INFORMATION ON D 83 
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Leland’s Parts and Service Division. . . 
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... a “good hand” to have when trouble starts 


A breakdown in truck of construction 
equipment can put an operator in a mighty 
tough spot. That's when it’s good to have 
Leland’s Parts and Service Division working 


tor you. 


Leland’s experienced parts and service 
specialists are on-call at a// times to help you 
meet a// emergencies. Leland’s warehouse stock 
of parts and equipment — one of the largest in 
the Southwest —- makes the handling of rush 


orders fast . simple . . . lets you maintain 


uninterrupted operations. 


Beat profit-killing downtime call 
Leland’s Parts and Service Division, Glbson 


7-1114, Tulsa, Oklahoma. 


The Leland Line of truck bodies is your 
first step towards cutting costly downtime. The 
“Packaged Unit” Self-Loading 
. Pole Trailers . . . and Fifth Wheel 

are dependable performers that 


famous 
Floats . . 
Bodies 
mean safety, economy and profit on any 
trucking job. 


FOR FURTHER INFORMATION ON 


* 


CLEVELAND 
TRENCHERS 


SHOVELS CRANES 
HOES 


@ 


PUMPS MIXERS 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


Contractors 


@ J. P. Neill & Company, inc., 1200 Exchange 
Bank Building, Dallas 35, Texas. Has been 
awarded 112 miles of 16-in. pipeline by 
North Carolina Natural Gas Corporation 
from Iredell County to a point northwest 
of Lumberton, North Carolina. 


@ Oklahoma Contracting Company, P. O. 
Box 13227, Dallas 20, Texas. Has contract 
for 130 miles of 24-in. between Lake 
Charles, Louisiana, and Baton Rouge, and 
150 miles of 20-in. from Driscoll to Bay 
City, Texas, for Coastal Transmission 
Corporation. 


@ Panama, inc., 2201 Commerce Building, 
Houston 2, Texas. Has been awarded a con- 
tract by Humble Oil & Refining Company 
to construct 238 miles of 30-in. natural 
gas pipeline from the King Ranch in 
texas to the Clear Lake gas plant in 
Houston, Texas. 


@ Panama-Williams Corporation, 1418 Mel- 
rose Bidg., Houston, Texas. Has been 
awarded a contract by Coastal Transmis- 
sion Corporation to construct 63 miles of 
22-in. from West Columbia, Texas, to 
Galveston Bay; also a contract to lay ap- 
proximately 125 miles of 24-in. pipeline 
in the vicinities of Centerville and Mt. 
Pleasant, lowa, and Kewanee, Illinois, 
for Michigan Wisconsin Pipeline Com- 
pany. 

@ Rosson-Richards Processing Company, P. O. 
Box 908, Corpus Christi, Texas. Has been 
awarded a contract by Transcontinental 
Gas Pipe Line Corporation to enamel and 
concrete coat approximately 32 miles of 
16-in. pipeline. Headquarters location will 
be at the Delta Shipyards, New Orleans, 
Louisiana, under R. L. Miller, superinten- 
dent. 


@ Sharman, Allen, Gay & Taylor, inc., 3115 
Buffalo Drive, Houston, Texas. Has a contract 
to build 63 miles of 22-in. pipeline be- 
tween Bay City and Galveston, Texas, for 
Coastal Transmission Corporation. Has 
been awarded contract also by Freeport 
Sulphur Company to lay approximately 
33,000 ft of pipeline in south Louisiana 
Field office for the latter job is Grand Isle, 
Louisiana, and spreadman is Chester 
Lake. 

@ Sheehan Pipe Line Construction Company, 
514 National Bank of Tulsa Building, Tulsa, 
Oklahoma. Has been awarded a contract 
to construct for Buckeye Pipe Line Com- 
pany 11 miles of 6-in. pipeline from 
Verona, New York, to Rome, New York 





@ Somerville Construction Company, 6648 
Fulton Road, Ada, Michigan. Has been 
awarded a contract by Michigan Wiscon- 
sin Pipe Line Company to construct 38.2 
miles of 24-in. pipeline in Michigan. 
Harold Cook is superintendent and field 
office is located at Ada, Michigan. 


@ Western Pipe Line, Inc., P. O. Box 1076, 
Austin, Texas. Has been awarded a con- 
tract by Texas Gas Transmission Corpora- 
tion to lay 8.72 miles and 10.03 miles of 
26-in. loops in Kentucky, where field office 
will be located at Cloverport, under John 
R. Wells, spreadman; and to lay 9.49 miles 
and 9.23 miles of 30-in. loops in Missis- 
sippi, where field office will be located at 
Shaw under Aldress Kilgore, spreadman 
@ Williams Brothers Company, National 
Bank of Tulsa Bidg., Tulsa, Oklahoma. Has 
received a contract from Consumers 
Power Company to construct 40 miles of 
24-in. pipeline from Woodbury to Laings- 
burg Junction, Michigan. Also has been 
awarded a contract by New York State 
Natural Gas Corporation to take up 14% 
miles of 14-in. and lay the same mileage 
of 26-in. in Tioga County, Pennsylvania 
Spreadman for the latter job is Thelmer 
Davis 
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Big-Inch Crude Line Gets French Approval 


Construction of a big-inch crude 
pipeline stretching almost 500 miles 
from the Mediterranean area to Stras- 
bourg, France, and Karlsruhe, Ger- 
many, has received the French 
Government’s approval, conditioned 
by construction of two refineries in 
each of the two areas which, hereto- 
fore, have had no such facilities. 

Work on the $100,000,000, 28 to 
32-in. pipeline is expected to begin by 
1960, pending approval of the 19 par- 
ticipating companies and final govern- 
mental authorization. 


$6 Million Gas Facilities 

Budget-type proposals by Michigan 
Wisconsin Pipe Line Company and 
Texas Gas Transmission Corporation, 
under which each would be permitted 
to expend $3,000,000 during a 12- 
month period for purchase laterals, have 
been approved by the Federal Power 
Commission. Michigan Wisconsin 
would be limited to $500,000 on any 
one project, and Texas Gas to $400,- 
000. 


Initial capacity of 200,000 bbl daily 
is expected to be increased to 400,000 
bbl daily or more within 10 years as 
projected refinery needs increase. 

Scheduled for construction also are 
two pumping stations with a 75,000,- 
000 bbl capacity. 

The companies participating in- 
clude: British Petroleum Company, 
California Texas Oil Corporation, Pet- 
rofina, Royal Dutch Shell, Socony- 
Mobile, Esso Standard (New Jersey), 
and French and West German com- 
panies. 


U.S.-Financed Pemex Line 

U. S. financing of a Pemex pipeline 
—a 214-mile products line between 
Monterrey and Torreon, Mexico... 
has been announced. The $6,500,000 
financing arrangement was concluded 
between Tubos de Acero de Mexico, 
S.A., that will supply the 10%-in. 
seamless steel pipe for the project, and 
Guaranty Trust Company of New York 
and the Continental Illinois National 
Bank and Trust Company of Chicago. 


CONSTRUCTION 


FEATURE 


Michigan Wisconsin 
Starts Loop Project 

Michigan Wisconsin Pipe Line Com- 
pany announces that construction is 
underway on a project of 24-in. pipe- 
line loops in Kansas, Missouri, lowa, 
Illinois, and Michigan. (Pipeline En- 
gineer, March 1959.) The construction 
will enable the company’s system to 
transport a total of 80,000,000 cu ft 
of gas daily from the Laverne field 

Contractors announced for this con 
struction are: R. H. Fulton & Com- 
pany, 211.7 miles in Kansas, Nebraska, 
and Missouri; Panama-Williams Cor- 
poration, 124.3 miles in lowa and Illi- 
nois; and Somerville Construction 
Company, 38.2 miles in Michigan 

Completion is scheduled for June 





Big Gas Line In Prospect for Texas 

A major gas pipeline construction project is reported in 
the making for Texas. 

Involved is an approximate 300-mile line from the Old 
Ocean field in Brazoria County on the Gulf Coast, north- 
west to the Fort Worth, Texas, area. Estimated cost is in 
excess of $20,000,000 for the 20 to 24-in. line which would 
move approximately 250,000,000 cu ft of gas per day. 

Announcement of the line project is expected shortly 
following completion of gas sales negotiations between 
Texas Electric Service Company, Fort Worth, and the gas 
sellers. Main gas sellers are Magnolia Petroleum Company, 
Dallas, and Pan American Petroleum Corporation, Tulsa. 
These firms own about 90 percent of Old Ocean's working 
interest. 

Beeman Fisher, Texas Electric vice president, has con- 
firmed that negotiations for the Old Ocean gas are in prog- 
ress. If agreement is concluded, it is understood that Texas 
Electric would form a subsidiary to build the line and would 
have it in operation by December, 1960. 
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Okan Pipeline Plans Link to Mocane Field 

Work is expected to start in June on a 28-mile, 4-in. 
pipeline that will transport natural gasoline and LPG prod- 
ucts from the Warren -DX Mocane plant in Beaver County, 
Oklahoma, through Meade and Seward counties, Kansas, 
to Okan Pipeline Company’s Liberal, Kansas, pump station. 
The Okan line is expected to be completed by the time the 
Mocane plant, being constructed by Warren Petroleum 
Corporation and DX Sunray Oil Company, is on stream. 
Okan is also building extra storage at its Liberal station to 
handle the larger volume of LPG through its trunk line. 

Okan Pipeline Company is wholly-owned subsidiary of 
Warren, and operates a 350-mile products pipeline from 
western Kansas to Tulsa. 
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Projects 
Transco Looping Project 
To Get May 18 Hearing 

A May 18 hearing has been set by 
the Federal Power Commission on 
Transcontinental Gas Pipe Line Cor- 
poration’s application to construct and 
operate facilities that would include 
288.53 miles of pipeline looping, of 
which the major portion would be the 
installation of 36-in. partial third line 
loops primarily on its southern main 
line 

Included also in the proposed $68,- 
966,000 project is installation of 
61,380 hp in two new and I1 existing 
compressor stations located primarily 
on the northern part of its system, and 


additional field facilities to receive 
natural gas from several producers in 
Louisiana, as well as a loop on its lat- 
eral near Philadelphia. 

The proposed facilities would pro- 
vide 145,580,000 cu ft daily of addi- 
tional pipeline capacity to meet in- 
creased requirements of existing resale 
customers and increase firm transpor- 
tation service for Sun Oil Company 
by 9,000,000 cu ft per day. 

Applications by seven natural gas 
producers seeking FPC authorization 
to sell gas to Transco from fields in 
Texas, Louisiana, and offshore Louisi- 
ana have been consolidated with Trans- 
co’s application for this hearing. 
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Mode! THPD Oi! Well Pumping En 
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through High Momentum Factor 


Oil Field 


Service 


| OUGH-AND-READY oil field service calls 
for everything you can put into an engine 


Models ACN-BKN 
single cylinder 3 to 7-hp. 
(smaliest engines in the 

Wisconsin line). 


— for on-the-job endurance, long life, self-sus- 
taining dependability, low-cost operation and 
maintenance, You get it all in all Wisconsin 
Engines, regardless of type or hp. rating. 

Even the smallest Wisconsin single-cylinder 
models have basic features such as: tapered 
roller main bearings...at both ends of the 
drop-forged, counterbalanced, heat-treated 
crankshaft; 4 piston rings for a tight power seal 
and protection against excessive cylinder wear; 
an outside-mounted, weather-tight high-tension 
rotary-type magneto, equipped with Impulse 
Coupling for fast starts in any weather; positive 
pump-circulated lubrication ...and many other 
“plus value” features. 

A complete power range from 3 to 56 hp. 
offers selectivity to fit the job and the machine. 
All models are designed for efficient operation 
at all temperatures from low sub-zero to 140° F., 
and can be supplied with Electric Starting, 
Automatic High Temp. Safety Switch. Buyer’s 
choice of fuel systems: gasoline, natural gas, 
LPG or combination gas and gasoline. 

These are some of the reasons why you can't do 
better than to specify “WISCONSIN” for your oil 
field utility units. 


Tapered roller main 
bearings take up radial 
loads and end thrust.. 


protect against bearing 
failure 





Positive lubrication... 
forged connecting rods 
with heavy-duty bearings 





Heavy-duty, weather- 
sealed outside magneto 
with Impulse Coupling 
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Texas Eastern Starts 
Midwest Storage Tanks 

Construction of more than a million 
barrels of tank storage capacity at Sey- 
mour, Indiana, to provide a vast mid- 
western reservoir for domestic burner 
oils to be delivered via the Little Big 
Inch from Texas and Louisiana Gulf 
Coast refining centers, has been started 
by Texas Eastern Transmission Cor- 
poration. 

The first of four huge steel storage 
tanks will be completed in June, ac- 
cording to Millard K. Neptune, senior 
vice president in charge of Texas East- 
ern’s Little Big Inch Division. The re- 
mainder of the tanks are scheduled to 
be in service early next fall in time for 
the winter fuel oil season. Two steel 
storage tanks will be of 325,000 bbl 
capacity each, one of 268,000 bbl ca- 
pacity, and one of 87,000 bbl capacity 


South Texas Tie-In Begins 

Pipelaying is beginning on South 
Texas Natural Gas Gathering Com- 
pany’s 115-mile line to link gas pro- 
duction in four South Texas counties 
with outlets to markets. It is part of a 
290-mile system to tie reserves in 
Brooks, Starr, Hidalgo, and Jim Hogg 
counties to major transmission systems 
heading into midwestern and eastern 
markets. 

O. R. Burden Construction Corpo- 
ration was named contractor. The line 
is scheduled for completion by mid- 
spring. 


Columbia Gulf Adds 
8.2 Miles In Louisiana 
Columbia Gulf Transmission Com- 
pany is now completing the last of 
three new projects totaling 8.2 miles 
of 6-in. line that will increase the com- 
pany’s gathering system in South 
Louisiana. They include: 1.6 miles 
into the Midwest-Ellis field, tying in to 
existing facilities on the North Maxey 
line; 5.8 miles into the Go Around 
Bayou field, tying into existing facili- 
ties at South Pecan Lake; and 0.8 of a 
mile from the suction side of the 
Rayne compressor station to a new 
well in the Midwest Branch field 


Syrian Line Discussed 

Talks are in the early stages for a 
500-mile pipeline from Karshuk field 
in Syria to the Mediterranean. United 
Arab Republic is carrying on the nego- 
tiations with the West German firm 
of Mannesmann. 
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Three Companies Seek 
West Texas Facilities 

A hearing has been scheduled by 
the Federal Power Commission for 
May 4 on pipeline applications involv- 
ing gathering facilities costing $9,589,- 
500 in fields in West Texas. 

Applicants are: Pioneer Gathering 
Systems, Inc., proposing construction 
of facilities to cost $3,687,100 to 
enable it to receive and transport 80,- 
000,000 cu ft of gas daily from various 
Texas fields for delivery to Permian 
Basin Pipeline Company at a point in 
Schleicher County, Texas; Permian, 
applying to construct 83 miles of 16-in. 
line from its connection with Pioneer's 
proposed facilities to Permian’s exist- 
ing facilities at Spraberry, Texas, 
which, with a proposed 3960-hp com- 
pressor station, is estimated to cost 
$5,053,400; and El Paso Natural Gas 
Company, seeking authority to con- 
struct $849,000 gathering facilities to 
transport gas available to Pioneer in 
the Sonora and Buckhorn fields and 
available to El Paso in the Vinegarone 
field. 

Pioneer said that if El Paso should 
be authorized to transport the gas, Pio- 
neer would withdraw its application 
covering duplicate facilities costing 
about $86,500 


“Budget”’ Plans Filed 

Natural Gas Pipeline Company of 
America and El Paso Natural Gas 
Company have filed two unrelated 
budget-type proposals with the Federal 
Power Commission 

Natural’s proposal includes 1959 
construction of facilities, not to ex- 
ceed $1,000,000, to enable it to receive 
natural gas from independent pro- 
ducers in areas adjacent to its existing 
system. The cost of facilities into any 
one producing area would not exceed 
$250,000 

El Paso’s proposal includes con- 
struction during 1959 of not more than 
30 main line taps at a cost of $8250; 
not more than 15 meter stations, with 
a maximum cost of $90,000; and two 
lateral or branch lines totaling $700,- 
000. 


U.S. Firm On Foreign Line 

Construction of a 124-mile Nether- 
lands-Germany pipeline has begun, 
and a Houston, Texas, firm has been 
named in combination with several 
foreign companies as contractors for 
the project. Foreign Construction Com- 
pany of Houston, Texas, with D 
Blankevoort & Zoon and F. Boersma, 
both of the Netherlands, and two firms 
from Cologne, Germany, are laying the 
line, which will take approximately a 
year to complete 
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safe, permanent joints ! 


Dresser Couplings are easily installed and bottle-tight 
for life! The specially compounded Dresser Gasket pro- 
vides rugged “give and take” to absorb vibration, settle- 
ment and other stresses that might cause damage. And 
there’s no pipe threading. With plain end pipe, any 
workman can install Dresser Couplings in an average 
two man-minutes per bolt using only a wrench, And 
even with pipe deflection up to 4°, you still get a perfect 
Dresser-Coupled joint. Send for Dresser Catalog No 
531; it contains more detailed information and com- 
plete specifications on all Dresser Couplings, Fittings 
and Pipe Repair Products. 


© GET THEM FROM YOUR LOCAL OIL FIELD SUPPLY STORE 


Bradtord, 
Pennsylvania FR 
Chicago 
Houston 
New York 
S. Sen Franciece MANUFACTURING ee ee Been, | 


Toronto & Caigary 


FOR F RTHER INFORMATION ON 
ADVERTISED PRODUCTS EE READER SERVICE CAR 











CONSTRUCTION 





FEATURE 





St. Lawrence Span In 
Quebec Firm's Plans 

To capitalize on industrial activity 
along the booming south shore of the 
St. Lawrence river, Quebec Natural 
Gas Corporation will embark imme- 
diately on a $10,000,000 expansion 
program, it has been reported, some 
$5,000,000 of which will be spent to 
extend its pipeline across the St. Law- 
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Quoted from Mr. Dil- 
lard Stokes’ Column, 
Shreveport Journal, Oct 
13, 1958 

President Jefferson 
feared the justices some 
day would do whot they 
now are accused of. A 
few months before he 
died President Jefferson 
wrote: 





mentality of the Supreme Court’. 
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‘There is no danger | apprehend so much as the consolidation 
of our government by the noiseless, and therefore unalarming, 


rence and along the shore between 
Laprairie and Contrecoeur, and the re- 
maining $5,000,000 to be spent within 
three years for lateral lines and ex- 
tended distribution systems. 

The Quebec Natural Gas line will be 
the first to surmount the river barrier. 
The South Shore link will be hooked 
up with the company’s 34-mile trans- 
island (Montreal) line — joined, in 
turn, with Trans-Canada Pipe Line’s 
terminus at Senneville—and likely will 
be strung across the 2-mile Jacques 
Cartier Bridge. This method of cross- 
ing — suspending the pipeline from 
hangers—requires final approval. The 
alternate would be a submarine cross- 
ing, contending with swift current and 
a depth of 50 ft. 


Saskatchewan Crossing First 
1959 Canadian Completion 

The first pipeline construction job to 
be finished in 1959 was completed early 
in March with the pulling of a 2800-ft, 
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it's as handy as a flashlight; the transistors will rarely ever require replacing; non-leak 
mercury cells will last at least ten times longer. The maintenance is trivial. Molded glass 
fibre instrument cases insure maximum protection. The aluminum connecting handle tele- 
scopes to 17” and the entire instrument is packed in a substantial carrying case. 
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10-in. crossing of the South Saskatche- 
wan River, near Saskatchewan Land- 
ing Bridge, 30 miles north of Swift 
Current, for Saskatchewan Power Cor- 
poration’s north-south gas line link 
between its north and south systems. 
The contract for the 76-mile line has 
not yet been let. 

Engelking & James Ltd. of Edmon- 
ton was the contractor for the river 
crossing. The ditch was kicked off on 
February 21, and the entire job took 
only three weeks. A 142-yd backhoe 
cut the ditch from the 2'2-ft ice cover 
on the river, straddling a channel that 
was sawed through the ice. A %-yd 
backhoe cut the approaches. 

The pipe was made up in three sec- 
tions, with two tie-in welds at the water 
edge as the sections were pulled. Water 
in the river, at its seasonal low, was 
only 6 ft deep and 450 ft wide. A sand 
bar of 800 ft made up the rest of the 
river bed. Approaches were 700 and 
850 ft on the south and north banks, 
respectively. 

Only | ft of frost was found in the 
ground. Ditch held up excellently as 
most of it was in blue clay and hard- 
pan. 

Jack Engelking was general superin- 
tendent; F. Laurent (Frenchy) Bras- 
sard superintendent; Peter Boyko office 
manager; Joe Redman equipment 
superintendent 


Gas Interconnections 
Saskatchewan Power Corporation is 
planning the immediate start of three 
pipeline construction projects that will 
total approximately 268 miles of trans- 
mission lines ranging from 6 to 10 in. 
The first, the Saint Louis to Tisdale 
transmission line, consists of approxi- 
mately 52.5 miles of 6-in. and 24 miles 
of 4'2-in. The second project consists 
of about 79 miles, 1600 ft of 10-in 
from Success to Rosetown. The third 
project, Regina to Yorktown, consists 
of approximately 113 miles of 8-in. 


Northwest Utilities 
Expansion Program 

Northwestern Utilities, Ltd., 
announced one of its largest expansion 
programs for 1959 with expenditure 
of $4,800,000 planned to extend its 
natural gas distribution system. It in- 
tends to add 5500 services. 

Extensions, services and meters will 
cost $1,300,000. Service will be ex- 
tended by new laterals to Provost and 
Cadogan in eastern Alberta, and to 
Thorsby, Breton, Warburg, Sunny- 
brook, and Buck Creek in west central 
Alberta from the Pembina main 
branch. 


has 
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Compressor Engines Sledded 
To Site Over Muskeg 


Making a winter start on construc- 
tion of its compressor stations in north- 
ern Ontario, Trans-Canada Pipe Lines, 
Ltd., recently completed an unusual 
hauling job to deliver the equipment 
for one station in muskeg terrain be- 
fore the spring breakup. Three 100-ton 
engines had to be sledded 7 miles along 
a primitive side road and 10,000 ft 
along the right-of-way on muskeg 
ground, with an 8-ton specially fabri- 
cated sled measuring 32 ft long by 11 
ft wide. 

The engines are being installed later 
in the year at the Geraldton compres- 
sor station on the section of the pipe- 
line owned by Northern Ontario Pipe 
Line Crown Corporation but designed 
and operated by Trans-Canada. They 
were delivered from the Canadian Na- 
tional Railways line at Geraldton, then 
had to be hauled through the main 
street of the little mining town and out 
to the site. 

Each engine is 2500-hp,, and each 
one made an entire sled load. The sled 
was fabricated by Trans-Canada per- 
sonnel in the company yard in Port 
Arthur and trucked the 100 miles to 
Geraldton. One sideboom tractor and 
a bulldozer pulled the load to the sta- 
tion site, with two more bulldozers 
pushing. Weather was satisfactory, with 
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More and more progressive pipeline companies 
and contractors are turning to Chance Pipeline 
Anchors to eliminate costly counter weights to keep 
pipe from floating. A complete unit, consisting of two 
anchors and pipe saddle bracket, weighs from 29 to 
180 pounds and will hold from 5,000 to 30,000 
pounds. The anchors can be installed without addi- 
tional excavation. Light power tools screw the anchors ~~ 


4 ft of frost in the ground and a heavy 
snowstorm the night before the first 
move, so that traveling conditions were 
excellent. The sled was made of chan- 
nel iron I-beams and H-beams, with 
44 -in. steel plating on the entire under- 
side to protect against rocks and stumps 
on the right-of-way. For pushing and 
pulling, 11-ft A-tongue drawbars were 
installed at both front and rear 


Interprovincial Makes 
Reduction in Tariff 

A large tariff cut has been an- 
nounced by Interprovincial Pipe Line 
Company, reflecting partly the in- 
creased volume of throughput to 
Toronto and more largely the threat to 
the competitive position of Canadian 
crude in Ontario by the imminent open- 
ing of the St. Lawrence deep seaway 

The company cut its tariffs by 8 
cents per bbl from Edmonton and 5 
cents from Cromer, Manitoba, to Sar- 
nia, reducing them to 56 and 43 cents, 
respectively. The extended tariff from 
Sarnia to Toronto was cut in half, from 
8 to 4 cents, making the inclusive rates 
60 cents from Edmonton to Toronto 
and 47 cents from Cromer to Toronto 

Tariffs to intermediate American 
points are to be reduced also, but are 
delayed until the filing of tariffs with 
the Interstate Commerce Commission 
in Washington, said President T. S 
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Pipeline crew installing Chance Pipeline Anchors 
to prevent floatation problems in British Columbie 


Write for complete catalog 
and application information. 


Canadian News Notes 


Johnston. He added that during the 
first two months of 1959 the average 
deliveries to Toronto were over 90,000 
bbl per day, more than double the 42,- 
366 bbl per day average in the same 
two months last year. 

The company does not expect to 
have a similar increase throughout the 
year, Johnston said, but it does expect 
to deliver at least 50 percent more 
crude to Toronto. Deliveries to Sarnia 
are forecast for a smaller growth of 
about 10 percent over their 1958 aver- 
age of 113,559 bbl per day for the en- 
tire year. 


Alberta Gas Trunk Line Opens 
District Offices at Brooks 

The Alberta Gas Trunk Line Com- 
pany, Ltd., has established district 
headquarters for its southern territory 
at Brooks, and will set up a central dis- 
trict office at Drumheller. It has built 
45 company houses for staff at seven 
towns in the southern sector and in 
tends to build 12 to 15 this year in the 
central and western areas 

Warehouses are in operation at four 
points, and two more will be built this 
year in the northern part of the operat 
ing area. According to J. C. Mahaffy, 





general manager, if and when the large 
export line south is approved, Trunk 
Line will have to increase capital ex- 
penditure by $100,000,000 
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PIPELINE PERSONALS 





> D. S. Purnell, manager of operations 
for Laurel Pipe Line Company, has been 
elected vice president in charge of oper- 
ations. Purnell is a 25-year veteran in 
the pipeline industry and was associated 
with Sun Pipe Line Company and Sinclair 
Pipe Line Company before joining Laurel 
in 1957. Laurel Pipe Line Company an 
nounced that all other officers of the com- 
pany were re-elected at the recent annual 
meeting. Directors are: H. B. Brown, M. 
W. Ramsey, and W. L. Shannon of Gulf 
Oil Corporation; J. W. Emison and J. 
W. Green of the Texas Pipe Line Com- 
pany; G. H. Giles, K. T. Feldman and 
E. B. Jordan of Sinclair Pipe Line Com- 
pany; and W. J. Wilkins, president, Laurel. 


>» Fred M. Odom, Jr., a vice president of 
United Gas Corporation, United Gas Pipe 
Line Company, and Union Producing 
Company since 1957, has been elected 
a director of Union Producing Company. 


> James T. Butterfield has been elected a 
director and Louis M. Miller an assistant 
secretary of Sun Pipe Line Company, and 
Charles F. Heidrick has retired from the 
board, according to an announcement by 
William C. Kinsolving, president. Butter- 
field is general superintendent of the 
crude line department, Beaumont, Texas 
Miller is stationed at the company’s head- 
quarters in Philadelphia, Pennsylvania 
Heidrick, retiring from the board, will 
devote full time as assistant general at- 
torney, Gulf Coast division, Sun Oil Com- 


pany 


> George G. Hughes, Jr., formerly assis- 
tant to the general superintendent of In- 
terstate Oil Pipe Line Company, has been 
named superintendent of the Vivian, 
Louisiana, district. 


> Harold W. Moles, compressor-station 
superintendent for Pacific Northwest 
Pipeline Corporation, has been transferred 
to Pocatello, Idaho, as district pipeline 
superintendent 


> Harrison C. Cambern has been pro- 
moted to assistant district superintendent 
of Panhandle Eastern Pipe Line Com 
pany’s Hugoton, Kansas, district, replac- 
ing Wilbur D. (Pat) Dickey who recently 
was transferred to Pittsfield and promoted 
to district superintendent there. In other 
appointments and moves announced by 
Panhandle, Ivan E, Dettmer has been 
added as a field safety engineer in Region 
1 and will be stationed at Liberal, Kan- 
sas; E. W. (Gene) Houchen, assistant 
plant superintendent at Liberal, has moved 
to Louisburg, Kansas, to assist in the oper- 
ation of the station during the temporary 
absence of W. W. Osborn, superintendent; 
and Walter M. Struble has been named 
new VHF technician at Tuscola, Illinois, 
replacing David T. Bennett, who is trans- 
ferring to Liberal 


> Robert F. McNamara, engineer, has 
joined Ford, Bacon & Davis, Inc. Mc- 
Namara was formerly with Arabian 
American Oil Company 



























Pat. No. 2813342 





The Model “O” features fast, easy 
mounting. Quick operating snap-chain 
fasteners make it possible to move 
the machine in a matter of seconds. 


311 EAST THIRD ST. 
TULSA, OKLAHOMA 


the best things 
come in small packages 


. . « for example, consider the 
new, improved H&M Model 
“QO” — the first pipe cutting and 
beveling machine especially 
designed for work on small 
diameter pipe. 


The new Model “O”, 712 pounds 
of precision equipment, makes 
fast work of cutting and beveling 
1%” to 4” pipe. One operator 
can easily handle this versatile 
unit, and completely perfect 
bevels are assured from the mo- 
ment the torch is fired up .. . 
even with non-skilled operators. 
















The Model “O” is just one of seven 
H&M machines designed to meet 
your pipe cutting and beveling 
needs on 12” to 36” pipe. Write 
for illustrated catalog and specifi- 
cation sheets. 


Diamond 3-0241 
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> Samuel C. Phelps, former chief engi- 
neer for Interstate Oil Pipe Line Com- 
pany, has been appointed to the position 
of manager, operating services, in the 
company’s general office in Shreveport, 
Louisiana. Phelps will have responsibility 
for the engineering department, material- 
traffic department and supervisor of tar- 
iffs, and will work under the directon of 
W. F. Davis, vice president and general 
manager 


> Walter J. Herridge, Jr., has been trans 
ferred by Lone Star Gas Company from 
lemple, Texas, to the Shamrock, Texas 
compressor station as superintendent, suc 
ceeding Cecil Cardwell who has retired 


> Ralph Lynch has been appointed gen- 
eral sales manager of Southern Mill 
Homes Company of Tulsa, Oklahoma, 
according to A. R. Tandy, president 


> Winfield S. Schmidt has been named as- 
sistant manager of the Crude Oil Pipe Line 
Division of the Atlantic Pipe Line Com- 
pany, Dallas, and will become division 
manager upon the retirement of J. Harry 
Weed, Jr., in July. Schmidt has been man- 
ager of the operations section of the com- 
pany’s Crude Oil division since 1958 


> Raymond W. Miller has been named 
manager of gas supply for Northern Nat- 
ural Gas Company's recently opened of- 
fice in Billings, Montana, which will in- 
vestigate prospective natural gas sources 
in North Dakota, Montana, and Wyom- 
ing. Miller was formerly with the U. S 
Bureau of Mines Helium Activity at 
Amarillo, Texas 


THREAD LEAK REPAIR 
— QUICK, FINAL! 





SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock. 





SKINNER-SEAL COLLAR LEAK CLAMP —de- 
5 to stop every type of collar leak in 
oil end gas lines. Sizes: 2" to 13” inclusive. 


M.B. SKINNER COMPANY 


INDIANA, U.S.A 


SOUTH BEND 21 
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Powered Units Provide 
High-Pressure Hot Taps 





Two new high-pressure machines for 
“hot tapping” oil, gas and products lines 
have been announced. The Mark I unit 
has either air motor or hand crank power, 
covers the range of high-pressure taps 
from | to 6 in. diameter, and uses twist 
drill cutters to 3 in. diameter or shell type 
cutters up to 6-in. The Mark II unit uses 
air or hydraulic power coupled with shell 
cutters to provide cuts from 4 to 16-in. 
diameter. F. H. Maloney Company. 

Circle number (81) on reply card 


American Market Gets 
Anti-Corrosion Line 


Denso anti-corrosive and waterproofing 
products, permanently pliable compounds 
based on the use of petroleum jelly — are 
being made available to the American 
market. The Denso process consists of 
the impregnation and coating of various 
fabrics, with a particular quality of pet 
rolatum, mixed with inert substances to 
provide a covering that is of sufficient 
thickness to insure protection against 
chemical and electrolytical corrosion and 
to remain permanently pliable. The cold 
application type of Denso products are 
for a temperature range of — 50 F to 4 
200 F, while Denso Therm products con- 
tain special additives for high working 
temperature and require some heat for 
application ...for temperatures encoun- 
tered from 60 F to + 280 F. Oxidizing 
oil in various colors, pastes, pliable 
compound, and saturated tapes form the 
line, as well as special products to meet 
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unusual specifications. Denso, Incorpor 
ated 
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New Casing Insulator 


A new casing insulator manufactured 
from high strength “%-in. steel has been 
introduced to protect carrier pipe from 
crossing casings and to facilitate pipe in- 
stallation. Its special shape minimizes 
drag friction when threading carrier pipe 
through the casing; its one point steel 
contact to casing allows pipe to slide eas- 
ily; and its broad bearing surface protects 
pipe coating, evenly distributes the load, 
reduces cold flow of the coating, and 
helps keep the insulator anchored on the 
carrier pipe to give proper final spacing 
on the pipe in the casing. In a range of 
sizes from 6-in. ID to 36-in. OD, with 
gaskets of a special grade of insulating 
rubber. Dresser Manufacturing Division 

Circle number (83) on reply card 


Improved Pipelayer 

A new Caterpillar MD7 pipelayer with 
the following features has been an- 
nounced: “Lifetime-lubricated” track roll 
ers, carrier rollers, and idlers; a “floating 
ring” seal providing more end-play; ad- 
dition of a turbocharger, increasing en- 
gine flywheel horsepower to 140; a dry 
type air cleaner on the engine; gear teeth 
having coarser pitch; and 200-lb weight 
increase. Caterpillar Tractor Company 

Circle number (84) on reply card 


Anchor Assembly Designed 
For Permanent Hold-Downs 


A positive expanding anchor and pipe 
saddle, designed specifically for protection 
to pipe coating and for permanent hold 
downs of all kinds of pipeline construc- 
tion have been announced. An expand 
ing joint pad provides additional protec- 
tion for pipe coating. The pipeline anchor 
assembly is made of certified malleable 
iron, and the pipe saddle is made of 10- 
gage galvanized sheet steel. Grip-Tite 
Manufacturing Company. 

Circle number (85) on reply card 
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For Drying Gases 





An adsorbent for drying a wide variety 
of gases, liquids and vapors is this new 
type of active alumina in the form of 
spheres. It is shown here in 3 different 
diameters s-in., 4-in., and ¥-in. The 
active alumina is said to possess high sorp 
tive capacity, mechanical strength and 
abrasion resistance, while the sphericity 
results in minimum pressure drop. Kaiser 
Aluminum & Chemical Corporation 


Circle number (86) on reply card 


Tank-Cleaning Tool 


A specialized new tool for applying 
solvents used in chemically cleaning small 
storage tanks, horizontal, cylindrical 
tanks, and tank cars has been announced 
The new tool jets solvents from 2 nozzels 
in a revolving jet head powered by a 
hydraulic motor. The jet head rotates 
through 360 deg both horizontally and 
vertically. Solvents reach the jet head 
through a line from a special truck 
mounted pump outside the tank. Other 
lines carry the fluid that powers the 
hydraulic motor. The jet tool can be sus 
pended inside the tank through a manhole 
at the top or placed on the tank floor. A 
plate seals the manhole, preventing chem 
ical solvents from escaping, and allowing 
the tank to be flooded with inert gas, when 
desirable. Dowell Division, The Dow 
Chemical Company 


Circle number (87) on reply card 





Consulting 
Planning & 


THROUGHOUT THE WESTERN HEMISPHERE 


All or Any Part of These Services Are Available to Our Clients 


Land Evaluation 
Studies 












Title Search 
Survey Permits 
R/W & Land 
Negotiation 


GmA. CHE Easement & 








Survey & Mapping 
Ground Survey 
Construction Supervision 









Geclge LOCKWOOD, 4X: 
Route Studies KESSLER & 

& Selection BARTLETT « , 
Aerial One 

Photography Syosset, t.! i ©. BOX 1581 
Photogrammetric 


and LAND SERVICES 


Permit Acquisition 
Damage Claims Settlement 
Establishment of Land- 
Owner Good Will 
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Oakite 


E CLP. oo 


Do your 
pipelines 
suffer from 


hardening of 
the arteries ? 





lined with scale 
and sludge act just like 
hardened arteries — impeding 
circulation, increasing the 
necessary pumping effort. 

With pipelines, fortunately, 
there’s a quick remedy. Full 
efficiency can be restored 
through cleaning by chemical 
circulation, using Oakite 
methods and materials 
getting the benefit of Oakite 
ECP. 

What’s ECP? It’s an En- 
gineered Cleaning Program 
that takes into account your 
own individual soil problems, 
your requirements, your equip- 
ment. The Oakite Engineer 
lends personal and experi- 


Pipelines 


enced supervision to the pro- 
gram, insures that the job is 
done at lowest possible cost. 

Call your local Oakite man 
now. There’s no obligation, 
of course. Meanwhile, for 
more information, write to 
Oakite Products, Inc., 51A 
Rector St., New York 6, N.Y. 


OAKITE 
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TY 


in our 50th year 


Export Division Cable Address: Ookite 


Technical Service Representatives in 
Principal Cities of U. S. and Canado 
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New Equipment 





Audio Tone Equipment 
With “Flip-Out’’ Design 





A new line of transistorized audio tone 
equipment (type KA) is offered which, 
on one pair of wires or any single voice 
frequency channel, will give up to 18 
channels for telemetering, control, su- 
pervision, data transmission and other 
telegraphic-type functions. A new self- 
supporting “tlip-out” package design pro- 
vides accessibility from the front of the 
panel. Basic units power, transmitter, 
and receiver panels are mounted on 
a frame the size of a standard 19-in. wide 
relay panel, 5-panel units high. All panels 
are the same size, allowing any combina- 
tion of transmitters and receivers total- 
ing 6 panels and one power panel to be 
mounted in each frame. Westinghouse 
Electric Corporation 

Circle number (88) on reply card 


Light, Self-Propelled 
Pipe Cleaning Machine 


A new lightweight Remco self-propelled 
pipe cleaning machine can clean up to 
25 ft of pipe per min and requires but 
6-in. of clearance under the pipe. It has 
been designed for new pipe as well as 
for maintenance and repair work on ex- 
isting pipe, and is said to be applicable 
for working on loaded oil, gas or prod- 
ucts lines. The cleaning head's floating 
design permits easy passage over collars, 
patches and bell and spigot pipe. It is 
available in five models each of which 
will clean 4 successive sizes of pipe from 
2 through 24-in. Remco Manufacturing 
Company 

Circle number (89) on reply card. 


Transistorized Voltmeter 





An all-transistorized battery-operated 
a-c voltmeter has been introduced for use 
in designing, testing, installing, adjusting, 
and servicing electrical and electronic 
equipment of many types. The unit fea- 
tures: 7 transistors; full scale readings 
of 1 mv to 300 v in 12 ranges with an 
essentially flat frequency response of 20 
cycles to 1.5 mc; and accuracy over the 
wide temperature range encountered in 
field use. The unit weighs approximately 
5 Ib, measures 5 in. by 5 in. by 10 in., and 
is housed in a steel case. Motorola Com- 
munications & Electronics, Inc 

Circle number (90) on reply card. 


OR FURTHER INFORMATION ON 


—F READER SERV F aer 


FR Ree RP UNE TR, FPN Pe 


RESISTS 
BENDING, 
GOUGING, 
ABRASION 


another reason why 


orelahdg-(onte)a-Ma-\4-18 A dsl-1e— 


PREFER 


alloy 


boomer chains 


Test certificate 
furnished, 


ardness of 265-285 as- 
rresistance to bending 
abrasion. Short, stubby 
de greater flexibility 
snugger grips. Patented Tayco Hooks 
with unique |-Beam type design 
mean greater overall strength—longer 
life. Try TM Alloy Boomer Chain and 
see the big difference! Call your sup- 
ply store or write for Oil Field Bulletin 


cme BAme). melt Vil, mele ma), les 
Hammond, Indiana 
3505 Smalin Pittsburgh, Pa 





aylor 
ade 


CHAIN 


PIPELINE ENGINEER, May, 1959 






SINCE 
1873 








VF Sher eS Sar Te Vetere Sue yre*e eC 


Pushbutton Actuators 
For Variety of Switches 


— 1.860 o~ 
= 840 DIA 





A new series of pushbutton actuators 
has been introduced for use with a wide 
variety of basic switches, allowing a de- 
signer to achieve uniform panel-front ap- 
pearance while using all types of basic 
switches for varied electrical require- 
ments. Buttons are '2-in. and 1I-in., in 
anodized aluminum bushings, and both 
sizes fit panels from .060-in. to .312-in. 
thick. Actuators fit all pin-plunger basic 
switches, “ITB” and “41TB” switches 
made by Micro Switch. Switch mounting 
holes — adjustable in three steps — al- 
low the user to position basic switches 
on the actuators for best button travel. 
Micro Switch, Division of Minneapolis- 
Honeywell Regulator Company. 

Circle number (91) on reply card. 
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New Equipment 


New Turbocharged Model 
Packaged Field Compressor 


A new turbocharged packaged field 
compressor has been announced, with 20 
percent increase in hp output over similar 
non-turbocharged units in the line. With 
4 compressor cylinders, the Model TMB-8 
is rated at 525 bhp. Although hp output 
is increased, loading on the power end of 
the machine is not increased because the 
scavenging load is removed when the 
compressor reaches rated load conditions. 
Power formerly used for scavenging is 
now used to pump gas. Designed for field 
service — including pipeline testing and 
pressure maintenance — it is said to be 
well suited for areas with unstable soil 
conditions because of its vibration-free 
performance. Clark Bros. Company. 


Circle number (92) on reply card. 





Coupling For Confined 
Operational Space 


A new coupling has been developed to 
meet the demand for joining pipe and tub- 
ing especially where operational space is 
confined or where remote control opera- 
tion is required. Known as the Geartight 
Union, the coupling consists primarily of 
a conventional coupling to which a gear 
and pinion locking mechanism has been 
added. The pinion is removable from the 
coupling. It may be operated either by a 
ratchet spanner, a gear key or other 
remote control means. By turning the key 
or ratchet of the pinion, the gear nut 
rotates and the joint is tightened. Stanat 
Manufacturing Company, Inc. 

Circle number (93) on reply card 


LITERATURE 





U. S. Rust Index, 
Corrosion Map 


A rust index of the United States, ac- 
companied by a corrosion map, giving 
years and months required to corrode 
uncoated steel test panels in given areas 
and cities, has been published by The 
Rust-Oleum Corporation. A product 
booklet also covers various type coatings 
and their applications. The Rust-Oleum 
Corporation 

Circle number (94) on reply card 


New In Automation 


The Automatic Keysort System for data 
processing, in which original records are 
used to achieve automation without trans- 
fer of data to other unit cards or tape, 
is featured in Royal McBee Corporation's 
new brochure, “New Concepts in Practi- 
cal Automation and Electronic Com- 
puters.” Also illustrated, with a presen- 
tation of its characteristics and capacities, 
is the LGP-30 electronic computer. Royal 
McBee Corporation. 
Circle number (95) on reply card. 


Unique “Containerized” 
Materials Handling 

The Dempster-Dinosaur for materials 
handling...employing any necessary 
number of detachable containers up to 
40 cu yd capacity and over . .. is described 
in a new booklet. The Dinosaur backs up 
to the container with its tipping frame at 


PIPELINE ENGINEER, May, 1959 





a 45 deg angle and pulls it into carrying 
position with a bail...moved forward 
and backward with a double-acting cylin- 
der... which engages a series of lifting 
hooks on the container’s underside guide 
rail. The ratcheting cycle is reversed, with 
the bail pushing against the back of the 
hooks, to put the container down... or 
its contents may be dumped. Only one 
man, the driver, is required for the com- 
pletely hydraulic operation. Dempster 
Brothers. 
Circle number (96) on reply card 


Condulets for Use 
In Corrosive Locations 


Corrosion-resistant properties of a variety 
of metals and finishes used in Crouse- 
Hinds condulets are described in “Condu- 
lets for Corrosive Locations,” a new 16 
page bulletin. Simple charts show the ap- 
plications of each, and the booklet is 
highlighted by the first formal listings 
of Plast-A-Coat condulets for hazardous 
and non-hazardous locations. Crouse- 
Hinds Company. 


Circle number (97) on reply card. 


Diesel Crawler Data 

New specification sheets have been is- 
sued on Allis-Chalmers’ HD-16 and HD- 
16 DC and D diesel powered crawler 
tractors, giving cutaway views and mar- 
ginal notes. Allis-Chalmers Manufactur- 
ing Company. 

Circle number (98) on reply card. 
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"WELDING 
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. Nominal pipe sizes 1” to 30”, 
3 ASA B16.9, ASTM A234. Schedules 
; 10 to 160, stainless steel, and 
other alloys. Special lengths and sizes. 
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a SADDLES: Conventional, and 
% for pressure vessel heads. Nozzle 
2 sizes from \4" to 24”. Fleet-Line 
“7 saddles weld neatly into place in 
“4 much less time, and with much 


TA siless welding rod. 
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Complete encirclement saddles a 





Fast interested service. 
Write for Literature. 


STEEL FORGINGS, Inc. 


P. O. Box 276A ®@ Shreveport, lo 
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New Literature 





Pipeline Strainers 


A new bulletin illustrates and discusses 
with sectional assembly drawings and 
complete dimensional, capacity, and siz- 
ing data, a line of newly-designed, single 
basket pipeline strainers. They are in 2, 
2%, 3, 4 and 6-in. sizes, all with flanged 
connections. Rating is 125 psig working 
pressure (cold). Standard basket con 
struction is stainless steel plate with “s-in 
perforations. The ratio of basket free area 
to cross-sectional flow area of the strainer 
connections is 5 to 1. Sealing of the basket 
to the strainer body is accomplished with 
compressive force applied by the body 
cover through the basket handle. Schutte 
and Koerting Company. 

Circle number (99) on reply card 


Telemetering Equipment 

A 36-page comprehensive catalog of 
multichannel telemetering equipment is 
available. Designated Catalog 900, it 
gives clear-cut illustrations, descriptions 
and specifications of representative multi 
channel equipment for telemetry and for 
other instrumentation applications. Gen 
eral Devic es, Inc. 


Circle number (100) on reply card. 


For Control Panels 


‘Series 2 Lighted Display and Pushbut 
ton Switch Devices” shows in its 20 full 
color pages this new system of devices 
in combined indication and control. Fea 
tures described are: Parts which snap 
together to form combination switch 
indicator devices; a selection of indicator 
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equipment helps keep 
jobs on schedule. 
That’s why you’ll find 
SOMERVILLE 
crews are always 
well equipped for 
getting the job done. 


SOMERVILLE 
CONSTRUCTION Co. 


Ada, B®. Michigan 
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color combinations and mounting schemes 
for the panel front; easily-connected ter- 
minals behind the panel; and a selection 
of switch units to clip to the operator 
units to meet almost any switching re 
quirement. Series 2 devices are designed 
to meet performance needs of electronic 
data-processing systems, computers, 
graphic flow panels, supervisory test 
panels, etc. Micro Switch, Division of 
Minneapolis-Honeyvwell Regulator Com- 
pany 
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New Welding Fittings 

A new welding fittings catalog, cover- 
ing an expanded line of seamless carbon 
steel welding fittings, is now available 
Complete tables of specifications, prod 
uct photos, engineering drawings, ASA 
tables, manufacturing details and infor- 
mation on related products are contained 
in the 2-color, 20-pager. Dresser Manufac 
turing Division 


Circle number (102) on reply card 


Crane-Excavator Data 


An &8-page specification bulletin covers 
the new series 350 Bantam crane-exca 
vators giving complete specifications, 
capacities, work ranges and features of 
the 11-ton carrier-mounted model T-350, 
the I1-ton self-propelled model CR-350, 
and the model C-350 crawler-mounted 
Bantam, as well as the complete line of 
attachments. Schield Bantam Company 
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In-Line Submersible Pumps 
A new illustrated bulletin, “Layne In- 


Line Submersible Pumps,” describes 
Layne horizontal in-line submersible 
pumps for booster service, applications 


and uses. Layne & Bowler, Inc. 
Circle number (104) on reply card 


Check Valve Bulletin 


Piston controlled check valves are de 
scribed in a revision of Daniel Orifice 
Fitting Company's catalog section “H.” 
The new edition describes the patented, 
positive control features, and includes 
specifications and parts lists for 300 to 
2500 Ib, ASA, pipeline and general use 
valves. Daniel Orifice Fitting Company 

Circle number (105) on reply card 


Power Plant Controls 


Application of. newly-developed auto 
matic controls for sensing power loads, 
starting, regulating, and shutting down 
engine-generating units to meet varying 
line demands is featured in a new 12-page 
engineering bulletin. The Cooper-Besse 
mer Corporation 

Circle number (106) on reply card 


Synchronous Motors 


High-speed synchronous motors—the 
design features, construction and appli 
cations — are described in a new 4-page 
bulletin, with illustrations showing man 
ufacturing techniques and typical in 
stallations. General Electric Company 

Circle number (107) on reply card 
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Grip-Tite’ Pipe Line 
fate t Assembly is de- 
ior protection 
ng and for 
permanent hold-downs of all 
kinds of pipe line construc- 
tion. Costs only a fraction 
cast iron or concrete weights 
avy equipment needed for 
installation. They save time, labg 
fford protection from hea 
weight damage during installation. 
Thousands in trouble-free use today!. 
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YOU CAN TELL 
OIL 


from 
SALT WATER 
EVEN 
THROUGH CASING 
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e The CHLORINILOG, introduced 
eer. and offered exclusively by Lane-Wells, 
<—~— has proved spectacularly successful in 
— distinguishing oil from salt water in 
= most wells. The curves shown above 
are from an actual log showing typi- 

cal responses. 
The CHLORINILOG is now avail- 
able in most areas. To find out today 
= ———— 4 how this new log can help you find 
SS more production, call your nearest 


Lane-Wells representative or write to 
P. O. Box 1407, Houston 1, Texas. 
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PAST---PRESENT and FUTURE 


It's stull a tradition at Halliburton to carry on the sage advice of our founder: “Don't 
ever stop trying to make things or do things better.” 

Every employee of this company believes in this principle. The benefits are in- 
creasingly evident by the mute testimony of the many successful wells cemented in 
the free world. 





To maintain this leadership, we re-dedicate the future to “making things and doing 
things ever better”...to serve the petroleum industry in a future that promises big 
rewards to those who accept the challenge 


HALLIBURTON Oll WELL CEMENTING COMPANY 


DUNCAN, OKLAHOMA 
“Continue To Look To Halliburton — for Leadership” 


vn 


